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N wundten and fiky ve ars are ae elapſed 
ſince the clouds of prejudice, which had long 
overſpread the world, began to clear up, and men 
were convinced, by cultivating the Sciences, and at- 
tending to Nature, that no fanciful hypotheſes would 
ever lead them to the true cauſes. of thoſe various 
phenomena that inceſſantly and every where meet 
the obſerver's eye; but that the narrow limits of the 
human underſtanding confine the courſe of our re- 
ſearches to one ſingle path; namely, that of Expe· | 
riment, or the Uſe of our Senſes. Let, in this 
ſhort period, Natural Philoſophy hath riſen to a high 
17 of improvement, and may with truth be faid to 
ave made much greater advances towards perfec- 
tion, fince the experimental method was introduced, 
than in the many ages before. 

This is true with regard to every branch of Natu- 
ral Philoſophy ; but more particularly with regard to 
Chymiſtry. Though this Science cannot be faid to 
have ever exiſted without experiments, yet it labour- 
ed under the ſame diſadvantages with the reſt ; be- 
cauſe thoſe who ſtudied it made all their experi ments. 
with a view to confirm their own Hyporheſes, and 
in conſequence of principles which had no founda- 


| tion whatever, but in their wild imaginations. 


Hence aroſe that enormous heap, that incongru- | 
ous al the of facts, which ſome time ago conſtitut- 
d | the knowledge” of Chymiſts. Moſt of them, 
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Alchymiſts, were perſuaded that all the Metals were 
no other than Nature's rude unfiniſned eſſays towards 
making Gold; which, by means of due coction in 
the bowels of the earth, advanced gradually towards 
maturity; till at faft they were perfectly converted 
into that beautiful and precious Metall. 
On this principle, which, if not demonſtrably falſe, 
is at leaſt ufterly deſtitute of proof, and unſupported 
by a ſingle obſervation, they attempted to finith what 
Maude had begun, by procuring to the imperfect 
Metals this much defired cection. Jo attain it they 
made an infinite. number of experiments and trials; 
which all conſpired to detect the falſity of their ſyf- 
tem, and to ſatisfy men of ſenſe, that the methods 
they employed were very far from anſwering the 
purpoſe, . 
However, as facts always promote the knowledge 
of Nature, it happened that thoſe experiments, though 
quite uſeleſs with regard to the end for which they 
were originally made, proved the occaſion of ſeveral 


cutious diſcoveries. _ VF 
Theſe lucky : conſequences of their miſtaken la- 
bours raiſed the courage of the Chymiſts, or rather 
Alchymiſts, who looked upon every ſuch inſtance of 
ſaccels as a new ſtep towards the Grand Work, and 
greatly increaſed the fond opinion they entertained of 
themſelves, and of their Art, which, on that account, 
they ſet up very high above all other Sciences. Nay, 
they carried this notion of ſuperiority ſo far, as to 
hold the reſt of mankind unworthy, or incapable, of 
rifing to ſuch ſublime knowledge. In conſequence 
thereof Chymiſtry became an occult and myſterious | 
Science; its expreſſions were all tropes and figures, 
* Its. phraſes metaphorical, and its axioms ſo many 
egnigmas: in ſhort, an obſcure unintelligible jargon is 
the juſteſt character of the Alchymiſtic Language. 
; zus, by endeavouring to conceal their ſecrets, 
thoſe gentlemen rendered their Art uſcleſs to man- 
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kind, and brought i it into deſerved contempt. -- But 

at length the genius of true philoſophy prevailed | in 
Chymiltry, as well as in the other Sciences. ' Some 
great men aroſe, who had generoſity enough to think 


their knowledge no otherways valuable than as it 


proved of ſervice to Society. They did their utmoſt 


to introduce both the knowledge and the practice of 


many important ſecrets, till then of no uſe; they 
drew afide the veil which hid-the charms of Chymif- 
try; and that Science emerging from the profound 
obſcurity, in which it had for many ages lain con- 
cealed, gained the admiration of the world as ſoon as 
it appeared in open day. Several ſocieties of inge 
mous men were 2 in the moſt learned countries 
of Europe, who vied with one another in their la- 
bours to execute the noble ſcheme, and aſſiſted each 
other by mutually communicating their diſcoveries. 
Chymiſtry made the moſt rapid progreſs, enriching 
and perfecting the Arts derived from, or depending 
on it. In a word, it put on a new face, and became 
truly worthy of the title of Science; founding ys 
principles and its proceſſes on ſolid experiments, and 
on juſt conſequences deduced from them. 

Since that time the Art is become ſo extenſive, by 
the numerous diſcoveries which Chymiſts have al- 
ready made, and are daily making, that large volumes 
are required to contain a complete *Freatife on the 
ſubject. In-thort, Chymiſtry may now, in ſome de- 


Dy gree, be compared to Geometry: each of theſe Sei- 


ences takes in àa moſt ample field of inquiry, which 
every day enlarges very conſiderably; from each are 
derived ſeveral Arts, not only uſeful but even necef- 


ſary to Society; each hath its Axioms and its unde- 


niable principles, either demonſtrated from internal 
evidence, or founded on conſtant experience; ſo that 
the one, as well as the other, may be reduced to 
certain fundamental truths, on which all the reſt are 
built. Theſe fundamental truths connected together, 
ang laid down with order er ee e AP 
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we call the Elements of a Science. It is well e 
that there are many ſuch works relating to Geome- 
try, but it is not ſo with regard to Chymiſtry; there 
being very few books which treat of this Science in 
an Elementary manner 6 
Vet it muſt be owned, that ee of this 
kind are exceedingly uſeful. Many who have a re- 
liſh for the Sciences, but have not leiſure to read ela- 
borate Works which treat of them minutely, are glad 
to meet with a book from which, without ſacrificing 
too much of their time, or neglecting their ordinary 
buſineſs, they may obtain a taſte or juſt notion of a 
Science that is not their principal ſtudy. Thoſe who 
incline to go farther, and learn more, may, by read- 
ing an elementary tract, be enabled to underſtand 0 
Authors, who, as they commonly write only for 
ficients in the Art, are obſcure and hardly a 
ble to mere beginners. Nay, I preſume to ſay, that 
an Elementary Treatiſe of Chymiſtry may prove a 
very uſeſul book, even to thoſe who have made ſome 
progreſs in the Science: for as it contains only the 
fundamental propoſitions, and indeed is an abſtra 
of the whole Art, it may help them to recollect thi 
moſt important parts of what they have read in ma- 
ny different works, and fix in their memoirs the moſt 
efſential truths, which might elſe be either confound- 
ed with others, or entirely forgot. And theſe are 
the motives which determined me to compole the 
Work which 1 now offer to the Public. 
Ihe general Plan on which 1 proceed is to ſuppoſe 
my Reader an abſolute Novice in Chymiſtry ; to lead 
him from the moſt ſimple truths, and ſuch as imply 
the loweſt. 4 ga of knowledge, to ſuch as are more 
complex, and require a greater acquaintance with 
Nature. This order, which I have laid down for my 
rule, hath obliged me to begin with examining the 
moſt ſimple ſubſtances that we know, and which we 
conſider as the elements whereof others are compoſ- 
ed; as, by knowing the properties of theſe elemen- 
tary parts, we are naturally led to thoſe of their ſe- 
veral 
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aduced me, when enquiring into the properties of one 


7 . ̃ ,, P, ĩð v ĩͤ oo oe 


r N Mn -w 


veral combinations; and, on the other hand, in or- 
der to know the properties of compound bodies, it 
is neceſſary we ſhould be firſt acquainted with the 
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properties of their principles. The fame reaſon inf##--- 


ſubſtance, to take no notice of thoſe which relate to any : 
other ſubſtance not treated of before. For example: 
as I treat of Acids before Metals, 1 ſay nothing un- 


der the head of thoſe Acids concerning their power 


of diſſolving metals; that I defer till I come to the 
ſubject of Metals: and thus I avoid ſpeaking prema- 
turely of a ſubſtance with which I ſuppoſe my Reader 


_ wholly unacquainted. And this method 1 was fo 


much the more eaſily induced to follow, that I know 


of no Chymical book written on the fame Plan. 
Acter diſcourſing of Elements in general, I treat 


next of ſuch ſubſtances as are immediately compoſed 
of them, and are, next to them, the moſt ſimple : 
ſuch are all faline ſubſtances. This head compre- 
hends mineral Acids, fixed Alkalis, and their ſeveral 


_ combinations; the volatile ſulphureous fpirit, ſulphur, 


oſphorus, and the Neutral ſalts which have ancearth | 
or fixed Alkali for their baſis : thoſe which have for 


their baſis either a volatile Alkali, or ſome metallic 
ſubſtance, are referred, according to my general Plan, 


to the heads under which I treat of thole ſubſtances. 

Metallic ſubſtances are fearcely more compounded 
than the ſaline ; which induces me to conſider them 
next. I begin with thoſe which are the moſt ſimple, 


or at leaſt ſeem to be ſo ; becauſe their principles, 


being very ſtrongly connected together, are ſeparated 


with the greateſt difficulty: ſuch are the Metals pro- 


perly ſo called ; namely, Gold, Silver, Copper, Iron, 
Tin, and Lead. After theſe come the Semi-metals _ 
in order; to wit, Regulus of Antimony, Zinc, Biſ- 
muth, and Regulus of Arſenic. Mercury being a 
doubtful ſubſtance, which ſome Chymiſts rank with 
the Metals, and others with the Semi-metals, becauſe 
it actually poſſefles certain properties in common with 
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each, I have treated of it in a ſeparate Chapter, v Which 
ſtands between the Metals and Semi-metals. | 
I gext proceed to examine the ſeveral ſorts of Oils, 
whether Vegetable, which are divided into fat, eſſen· 
tial, and empyreumatic; or Animal, and Mineral Oils, 
By examining theſe ſubſtances we obtain ideas of 
all the principles which enter into the compoſition of 
Vegetable and Animal bodies; that is, of thoſe fub- 
ſtances that are capable of fermentation: this enables 
me to treat of fermentation. in general; of its three 
different. degrees or kinds, the ſpirituous, acetous. , 
and putrid; and of the products of thoſe fermenta- 
tions, ardent ſpirits, acids analogous to thoſe o ve⸗ 
getables and animals, and volatile alkalis. 
The order in which I treat of all thoſe ſubſtances 
being different from that in which they are obtained 
from compound bodies, I give, in a diſtinct Chapter, 
a general idea of Chymical Decompoſition, with a 
view to ſhew the order in which they are ſeparated, 
from the ſeveral bodies in the compoſition whereof 
they are found. This brings them a ſecond time un- 
der review, and give me an opportunity of diſtinguiſfi- 
ing thoſe which exiſt naturally in compound bodies, 
from thoſe which are only the reſult of a new combina» 
tion of ſome of their principles produced by the fire. 
I he ſucceeding Chapter explains the late Mr Geof- 
froy's Table of Affinities; which I take to be of great 
uſe at the end of an Elementary tract like this, as it 
collects into one point of view the moſt eſſential and 
fundamental doctrines Wien are ee wrovgh 
the work. 
I conclude with an account of the ConftruRion of 
ſuch Veſſels and Furnaces as are uſually employed 4 in 
Chymiſtry. Pry : 
In this Part I fay nothing of any manual opera- 
tions, or. the ſeveral ways of performing -Chymical 
proceſſes; reſerving theſe particulars for my Treatiſe 
of Practical Chymiſtry, to en this muſt be conſi- 
x ore: as an Introduction. 8 
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ah HE object 75 principal end of 0b. bie is to 
| ſeparate the different ſubſtances” that entet into the. 
compoſition of bodies; to examine each of them 
apart; to diſcover their properties and relations; to decom- 
poſe, if poſſible, thoſe very ſubſtances; to compate them to- 
gether, and combine them with others; to reunite them 
again into one body, ſo as to reproduce the original com- 
pound with all its properties; or even to produce new com- 
pounds that never exiſted among the works of nature, from 
mixtures of other matters differently combined. i 

But this Analyſis, or Decompolition,, of bodies 1s endes; 
we being unable to carry it beyond a certain limit. In what- 
ever way we attempt to go further, we are always ſtopped by 
ſubſtances in which we can produce no change, which will 
not admit of being reſolved into others, and which ſtand as 
ſo any firm barriers obſtructing our progreſs. 2 

To theſe ſubſtances we may, in my opinion, give the title 


4 — 
— 


of Principles or Elements: at leaſt, with regard to us, they 
are really ſuch. Of this ſort the principal are Earth, Water, 

Air, and Fire. For though there is ground to believe that 

theſe are not the primary component parts, or the moſt im- 

ple elements, of matter; yet, as we know by wepermnce, A 
our and cannot poſſibly 3 the principles of "they B 
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2 ELEMENTS 6x IA Chap. f. 
| they are compoſed, it ſeems more reaſonable to fix upon 


them, and conſider them as ſimple homogeneous bodies, and 


the principles of the reſt, than to fatigue our minds with 
vain conjectures about the parts or elements of which they 
may conſiſt; ſeeing there is no criterion by which we can 


know whether we have hit upon the truth, or whether the - 


flotions we have formed are mere fancies. We ſhall there- 
fore conſider theſe four ſubſtances as the principles or ele- 
ments of all the various compounds which nature preſents to 
our inquiries : becauſe, of all thoſe We have as yet diſcovered, 
they are in fact the moſt imple; and becauſe all our decom-, 
poſitions, all our experiments on other bodies, plainly prove 
that they are at laſt feſolvable into theſe primary parts. 


_ "Theſe principles do not enter in the ſame proportion into 
all bodies: there are even ſome mixts in the compoſition of 
 which'this or that particular principle is not to be found. Thus 


Air and Water ſeem to be wholly excluded from the texture 
of Metals; at leaſt all the experiments that have hitherto been 
made on them ſeem to confirm this opinion. 
The ſubſtances compoſed immediately of theſe firſt Ele- 
ments we ſhall. call ſecondary Principles; becauſe in reality 
their ſeveral combinations with each other, the interchange- 


able coalitions that take place between them, conſtitute. the. 
different natures of all other bodies; which, as they reſult 


« 


I 


from the union both of primary and ſecondary principles, are 


properly entitled to the name of Compounds or Mixts. 


diſcover their chief properties. 
e ee 
| Of AIR. 


Air is that Fluid which we conſtantly breathe, ind heat 
ſurrgunds the whole ſurface of the terreſtrial globe. Being 


. heavy, like all other bodies, it penetrates into all places that 


are not either abſolutely inacceſſible, or filled with ſome other 


body heavier than itſelf. Its principal property is to be ſuſ- 


ceptible of condenſation and rarefaction; ſo that the ver 

ſame quantity of Air may occupy a much greater, or a Faber 
ſmaller ipace, according to the different ſtate it is in. Heat 
and cold, or, if you will, the preſence and the abſence of 
the particles of Fire, are the moſt uſual cauſes, and indeed 


95, 
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efore we enter upon the examination of Compound Sub- 
ſtances, it is neceſſary to. conſider with ſome attention the 
molt Simple ones, or our four firſt principles, in order te 


1 .. 
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4 the meiſures, of its condenſation and rarefaction: for if a 
Og certain quantity of Air be heated, its bulk enlarges. in pro- 
_ portion to the degree of heat applied to it; the conſequence _ 
7 of which is, that the ſame ſpace now contains fewer particles 
IP of Air than it did. before. Cold again produces juſt the op- 
= On this property which Air has, of being condenſed and 
E. == rarefied by heat, its elaſticity or ſpringineſs ä depends. 
P For if Air were. forced by condenſation into a lets compass 
” than it wok up before, and then expoſed to a very confider- © 
B mable degree of cold, it would remain quite inactive, without 
hg | exerting fuch an foe as it uſually makes againſt the com- 
o preſſing body. On the other hand, the elaſticity of heated 
| £ Air ariſes only from hence, that being rarefied by the action 
” I = Fire, it requires much more ſpace: than it occupied be- 
in e's ma er ane tr p cou: 
CE Air enters into the compoſition of many ſubſtances, eſpe- 
125 cially vegetable and animal bodies: for by analyſing moſt of 
5. them ſuch a conſiderable quantity thereof is extricated, that 
= | ſome naturaliſts have ſuſpected it to be altogether deſtitute of 
” elaſticity when thus combined with the other principles in 
55 the compoſition of bodies. According to them, the efficacy of 
F - the elaſtic power of the Air is ſo prodigious, and its force when, 
2 _ compreſſed ſo exceſſive, that it is not poſſible the other com- 
8 ponent parts of bodies ſhould be able to confine ſo much of 
"7 it, in that ſtate of compreſſion which it muſt needs undergo, 
"A . _ if retaining its elafticity it were pent up among them. 
* 5 However that be, this elaſtic : property of the Air produces 
228 the moſt ſingular and important phenomena, obſervable in 
ö the reſolution and compoſition of bodies. 
ARE ron 
755 Of WATER. | 
ich WarTER is a thing fo well known, that it is almoft need- 
15 leſs to attempt giving a general idea of it here. Every one 
5 p knows that it is a tranſparent, inſipid ſubſtance, and uſually 
57 fluid. I ſay it is uſually ſo; for being expoſed to a certain 
88 degree of cold it becomes folid: ſolidiry therefore ſeems to 
750 be its moſt natural ſtate. NOUS 2% 23 RS 1s 4 OY TY | 
48 Water expoſed to the Fire grows hot; but only to a limii- 
5 ed degree, beyond which its heat never riſes, be the force of 5 
* Fire applied to it ever fo violent: it isknown to have acquir- 
h | e this degree of heat by its boiling up with great tumutt. 


Water 
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Water cannot be made hotter, | becauſe it is volatile; and in- 
capable of enduring the heat, without being evaporated and 
%%% y es A ee 
If ſuch a violent and ſudden heat be applied to Water, as 
will not allow it time to exhale gently. in vapours, as when, 
for inſtance, a ſmall quantity thereof is thrown upon a me- 
tal in fuſion, it is diſſipated at once with vaſt impetuoſity, 
producing a moſt terrible and dangerous exploſion. This 
ſurpriſing effect may be deduced from the inſtantaneous dila- 
tation of the parts of the Water itſelf, or rather of the Air 
it contains. Moreover, Water enters into the texture of 
many bodies, both compounds and ſecondary principles; 
but, like Air, it ſeems to be excluded from the compoſition + 
of all metals and moſt minerals. For although an immenſe 
quantity of Water exiſts in the bowels of the Earth, moiſt- 
ening all its contents, it cannot be thence inferred, that it is 
one of the principles of minerals. It is only interpoſed be- 
tween their parts; for they may be entirely diveſted of it, 
without any ſort of decompoſition: indeed it is not capable 
of an intimate connection with tbem. l 
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_. Ws obſerved that the two principles above treated of are 
volatile; that is, the action of Fire ſeparates them from the 
bodies they help to compoſe, carrying them quite off, and 
diſſipating them. That of which; we are now to ſpeak, 
namely Earth, is fixed, and, when it is abſolutely pure, re- 
reſiſts the utmoſt force of Fire. So that, whatever remains 
of a body, after it hath been expoſed to the power of the 
ſierceſt Fire, muſt be conſidered as containing nearly all its 
earthy principle, and conſiſting chiefly: thereof. 1 qualify 
my expreſſion thus for two reaſons: the firſt is, becauſe it 
olten happens, that this remainder does not actually contain 
all the Earth which exiſted originally in the mixt body de- 
compoſed by Fire; fince it will afterwards appear that Earth, 
though in its own nature fixed, may be rendered volatile by 
being intimately united with other ſubſtances which are ſo; 
and that, in fact, it is common enough for part of the Earth 
of a body to be thus volatilized by its other principles: the 
ſecond is, that what remains after the calcination of a body 
is not generally its earth in perfect purity, but combined 
. with ſome of its other principles, which, though volatile in 

. . | | their 
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their own: natures, have been fined by the union m 
between it and them. We ſhall, in the ſequel produce ſome 
examples to illuſtrate this theory. 

Earth, therefore, properly ſo called, is a Grell principle, 
which is permanent in the Fire. There is reaſon to think it 
very difficult, if not impoſſible, to obtain the earthy ptrinci- 
ple entirely free from every other ſubſtance: for after our ut- 


E | moſt endeavours to purify them, the Earths we ,obtain from 
different compounds are found to have different properties, 
according to the different bodies from which they are procured; 


or elſe, if thoſe Earths be pure; we muſt allow them to be 


eſſentially different, ſeeing they have different properties. 


Earth, in general, with regard to its properties, may be 


3 Aitribured into fuſible, and unfuſcble; that is, into Earth 


that is capable of melting or becoming fluid in the Fire, and 
Earth that conſtantly remains in a ſolid form, never melting 
in the ſtrongeſt degree of heat to which we can expoſe it. 
The former is allo called vitrifiable, and the ſecond unvi- 
frifiable Earth; becauſe, when Earth is melted by the force of 
Fire, it becomes what we call*Glaſs, which is nothing but 


the pa arts of Earth brought into nearer contact, and more 


cloſely united by the means of fuſion. Perhaps the Earth, 
which we look upon as incapable of vitrification, might be 
fuſed if we could apply to it a ſufficient degree of heat. It 
is at leaſt certain, that ſome Earths, or ſtones, which ſepa- 
rately reſiſt the force of Fire, ſo that they cannot be melted, . 
become fuſible when mixed together. Experience convinced 


Mr. du Hamel that lime: ſtone and flate are of this kind. It 


is however ee true, that one Earth differs from an- 
other in its degree of fuſibility: and this gives ground to be- 
lieve, that there may be a ſpecies of Earth abſolutely unvitri- 
fable in its nature, which, being mixed in different propor- 
tions with fuſible Earths, renders them difficult to melt. 
Whatever may be in this, as there are Earths which we 
are abſolutely unable to vitrify, that is a. ſufficient reaſon. for 5 
our diviſion of them. Unvitrifiable Earths ſeem to be po- 
rous, for they imbibe Water; whence they oy; alſo ot the | 
name of . Earths. 5 50 Hang | ; 
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de alt'of them names by which the Element of: Fite is wk 
T ally denoted. But it ſhould ſeem, that an accurate diſtinc- 
tion hath not yet been made between the different ſtates in 
=_ - which it exiſts ; that is, between the phenomena of Fire ac- 
= . tually exiſting as. a principle in the compoſition of bodies, | 
= And thoſe which it exhibits when exiſting ſeparately and in 
its natural ſtate: nor have proper diſtinct appellations been 
aſſigned to it in thoſe different circumſtances. ' In the latter 
ſtate we may properly give it the names of Fire, Matter of 
the Sun, of Light, and of Heat; and may conſider it as a 
ſubſtance compoſed of infinitely ſmall particles, continually 
agitated by a moſt 2 N and, of conſequence, _ 
nally fluid. 
This ſubſtance, of which the fun may be called the gelte 
Tal reſervoir, ſeems to ſlow inceffantly from that ſource, dif- 
45 fuſing itſelf over the world, and through all the "bodies we 
\ S.know; but not as a principle, or effential part of them, 
fince.they may be deprived thereof, at leaſt in a great mea- 
- fure, without ſuffering an decompoſition. The greateſt 
\ change produced on them, by its preſence. or its abſence, is 
the rendering them fluid or ſolid: ſo that all other bodies 
may be deemed naturally ſolid; Fire alone eſſentially fluid, 
and the principle of fluidity in others. This being preſup- 
poſed, Air itſelf might become ſolid, if it could be entirely 
1 rived of the Fire it contains; as bodies of moſt difficult 
fulion become fluid, when penetrated by a ſufficient quantity 
of the particles. of ; "i 
One of the chief. properties of this pure Fire i is to pene- 
trate eaſily into all bodies, and to diffuſe itſelf among them 
with a ſort of uniformity and equality: for if a heated body 
be contiguous to a cold one, the former communicates to the 
latter all its exceſs of heat, cooling in exact proportion as the 
other warms, till both come to have the very fame degree of 
heat. Heat, however, is naturally communicable ſooneſt to 
- the upper parts of a body; and conſequently, when a. body 
. cools, the under parts become ſooneſt cold. It hath been 
obſerved, for inſtance, that the lower extremity of a heated 
body, freely ſuſpended in the air, grows cold ſooner than the 
upper; and that, - when a bar of iron is red-hot at one end, 
and cold at the other, the cold end is much ſooner heated by 
placing the bar ſo that the hot end may be undermoſt, than 
when that end is turned uppermoſt. The levity of the mat- 
ter of Fire, and the vicinity of the Earth, may poſſibly be 
che cauſes of this phenomenon. | 
Another property of Ne? is to dilate all bodies 1 into which 
- . 1 VV 
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tir: penetrates. This hath already been ſhewn with regard to | 
1 Air and Water; and it produces the ſame effect on Earth. 


Fire is the moſt powerful agent we can employ to ee 
poſe bodies; and the greateſt degree of heat producible by 


| 9 man, is that excited by the rays of the fun collected in the 
1 den of a args, burning: VVV 


5 


$EDELON, N. 
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0 the Pruiocisrox.” 8 


3 


FRO 1 hath been ſaid concerning the OA of Fire; 


W 5c is evidently impoſſible for us to fix and tonfine it in any. 


body. Yet the phenomena attending the combuſtion of in 


flammable bodies ſhew, that they really contain the matter 
of Fire as a conſtituent principle. 
is this fluid, which is ſo ſubtle, ſo active, ſo difficult to con- 
W fine, ſo capable of penetrating into ever) other ſubſtance in 

, to be ſo fixed as to make 4 

component patt of the mo 4olid bodies? It is no eaſy mat- 
| ter to give a ſatisfacto 27 anſwer to 7 queſtion. But, with- 


By what mechaniſm then 


nature; how comes it, 1 fa 


our pretending to gueſs the cauſe of the phenomenon, let us 
reſt contented with the certainty of the fact, the knowledge 


| of which will undoubtedly, procure. us conſiderable advan- 
tages. Let us therefore examine the properties of Fire thus 


* 


fixed, and become a principle of bodies. To this ſubſtance, 1 


in decken to diſtinguiſh' it from pure” and unfixed Fire, the 
Chymiſts have aſſigned the peculiar title of "the Phlogiſton, 
Which indeed is jg other than a Greek word for the Inflam- 


mable Matter; 15 which latter name, as well as by chat of 
rinciple, it is alſo ſometimes called. It 


2. It produces no change in its ſtate, whether of 


by the accelſion of the Phlogiſton, and vice verſa ; the ſolid 
bodies to Which it is joined being only rendered thereby” 


more apt to be fuſed by the force of the culinary fire. : 
3. We can convey it from the body with which it is joined 


into another body, fo that it ſhall enter into the compoſition, 
thereof, and remain fixed in it. 


On this occaſion both theſe bodies; chat which i is deprived 
of the Phlogiſton and that which receives it, undergo very 
conſiderable alterations; and it is this laſt circumſtance, in 


pure 


* * 


— 


Fire in the following particulars. 
1. When united to a body, it communicates to it neither heat 
nor light. 


ſolidity or fluidity; fo that a ſolig body does not become fluid 
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pure Fire, and to ue; it as the element of Fire combin- 
ed with ſome other ſubſtance, which ſerves it as a baſis for 
conſtituting a kind of ſecondary principle. For if there were 
no difference between them, we ſhould. be able to introduce 
and fix pure Fire itſelf, wherever we can introduce and fix 
the Phlogiſton: yet this is what we can by no means do, as 
will appear from experiments to be afterwards produced. 
Hitherto, Chymiſts have never been able to obtain the 
Phlogiſton quite pure, and free from every other ſubſtance : 
for there are but two ways of ſeparating it from a body of 
which it makes a part; to wit, either by applying ſome other 
body with which it may unite the moment it quits the for- 
mer; or elſe by calcining and burning the compound from 
which you deſire to ſever it. In the former caſe it is evident 
that we do not get the Phlogiſton by itſelf, becauſe it only 
fles from one combination into another; and in the latter, 


it is entirely diſſipated in the decompoition, ſo that no part. 


of it can poſſibly be ſecured. 5 
Tbe inflammability of a body is an infallible f ign that it 


contains a Phlogiſton; but from a body's not being inflam- 


mable, it cannot be inferred that it contains none; for expe- 
riments have demonſtrated that certain metals abound with 


it, which yet are by no means inflammable. 


We have now d reed what is moſt neceſſary to be known. 
concerning the principles of bodies in general. They have 
many other qualities beſides thoſe above - mentioned; but we 


cannot properly take notice of them here, becauſe they pre- 


ſuppoſe an acquaintance with ſome other things relating to 
bodies, of which we have hitherto ſaid nothing; intending 
to treat of them in the ſequel as occaſion ſhall offer. We 
ſhall only obſerve in this place, that when animal and vege- 
table matters are burnt, in ſuch a manner as to hinder them 
from flaming, ſome. part of the Phlogiſton contained in them 


unites intimately with their moſt fixed earthy parts, and with 
them forms a compound, that can be conſumed only by 


making it red-hot in the open air, where it ſparkles and 
waſtes away, without emitting. any flame. This compound 


is called a Coal, We ſhall inquire into the properties of this 


Coal under the head of Oils: at preſent it ſuffices that we 


know in general what it is, and that it readily communicates 
to other bodies the wor, een it contains. 5 | 
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B we can reduce compound Bodies to the firſt 


principles above pointed out, we obtain, by analyſin; 


We them, certain ſubſtances which are indeed more ſimple. than 
me bodies they helped to compoſe, yet are themſelves com- 


poſed of our primary FIRED: | 

and the ſame time bc 

which reaſon we ſhall, as was before ſaid, call them by the 

name of Secondary Principles. Saline and oily matters 

chiefly conſtitute this claſs. : 

examination of their properties, it is fit we lay before 118 
h 


They are therefote at dne 


L 


reader à general view of what Chymiſts underſtand by t 


Relations or Affinities of Bodies; becauſe it is neceffary to 
know theſe, in order to a diſtin 
combinations we are to treat of. 


All the experiments hitherto made concur with daily ob- 
ſervation to prove: that different bodies, whether . 
compounds, have ſuch a mutual Conformity, Relation, Af- 
finity, or Attraction, if you will call it ſo, as. diſpoſes ſome 
of them to join and unite together, while they are incapable 
of contracting any union with others. This effect, whate- 
ver be its cauſe, will enable us to account for, and connect 
together, all the phenomena that Chymiſtry produces, J 
nature of this univerſal affetion of matter is diſtinctiy laid 
down in the following propoſitions. _. 5 
Firſt, If any ſubſtance hath any Afſinity ör conformity 
with another, the two will unite together, and form one 
| Secondly, It may be laid down as a general rule, that all 
ſimilar ſubſtances. have an Affinity with each other, and are 
conſequently diſpoſed to unite ; as water with water, earth 
with earth, Ge. ; , N f - ; 3 
Thirdly, Subſtances that unite together loſe ſome of their 
ſeparate properties; and the compounds reſulting from their 
union partake of the properties of thoſe ſubſtances which 


ſerve as their principles. 


* 


SB 2 Fourthly, 


th principles and compounds; for 


But before we enter upon an 
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10 ELEMENTS or Taz Chap. 2. 
Fourthly, The can) ſubſtances are, the more per- 
ceptible and conſiderable are their Affinities: whence it fol- 
lows, that the Ieſs bodies are compounded, the more difficult 
it is to analyſe them; that is, to ſeparate from each other 
the principles of which they confiſt. z 
Fifthly, If a body confift of two ſubſtances, and to this 
compound be preſented a third ſubſtance, that has no Affinity 
at all with one of the two primary ſubſtances aforeſaid, but 
Has a greater Affinity with the other than thoſe two ſubſtan- 
ces have with each other, there will enfue a decompoſition, 
and a new union; that is, the third ſubſtanee will ſeparate 
"the two compounding ſubſtances from each other, coaleſce 
with that which has an Afﬀinity with it, form therewith a 
new combination, and diſengage the other, which will then 
be left at liberty, and ſuch as it was before it had contrated 
any union. a T9 * 
Zixthly, It happens ſometimes that when a third ſubſtance 
is preſented to a body conſiſting of two ſubſtances, no de- 
compoſition follows ; but the two compounding fubſtances, 


without quitting each other, unite with the fübſtance pre- 
 fented to them, and form a combination of three principles: 


and this comes to paſs when that third ſubſtance has an e- 
qual, or nearly equal, Affinity with each of the compound- 
ing ſubſtances. The ſame thing may alſo happen even when 
the third ſubſtance hath no Affinity but with one of the com- 
pounding ſubſtances only. To produce ſuch an effect, it is 


ſufficient that one of the two compounding fabſtances have 


Fo the third body a Relation equal, or nearly equal, to that 
"which it has to the other compounding ſubſtance with which 
it is already combined. Thence it follows, that two ſub- 
ſtances, which, when apart from all others, are incapable of 
contracting any union, may be rendered capable of incorpo- 
rating together in ſome meaſure, and becoming parts of the 
fame compound, by combining with a third fubftance with 


"which each of them has an equal Affinity. 


Seventhly, A body, which of itſelf cannot decompoſe a 
compound conſiſting of two ſubſtances, becauſe, as we juſt 


now ſaid, they have a greater affinity with each other than 


it has with either of them, becomes nevertheleſs capable of 
ſeparating the two by uniting with one of them, when it is 


itlelf combined with another body, having a degree of Aﬀi- | 

nity with that one, ſufficient to compenſate its own want 

thereof. In that cafe there are two Affinities, and thence 
enſues a double decompoſition and à double combination. 
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Chap. 3, THEORY os CHYMISTRY, 


Theſe fundamental truths, from Which we ſhall. dedyce 
an explanation of all the phenomena in Chymiſtry, will 'be 
to the ſeveral. caſes, of which our deſign in this treatiſe ob. 


Ls 


©» * * 


liges us to give à circumſtantial account. 


O Saline SubPances in general, 

Wh. 2 6 Ke 8 . ; $% 4 3 %, 8 JP | F . | by * , ON : 
Ir à particle of water be intimately united with a particle 
J of earth, the reſult will be a new compound, which, ac- 


cording to our third propoſition of Affinities, will partake of 
the properties of earth and of water; and this combination 


_ principally forms what is called a Saline Subſtance.” Conſe- 


quently every Saline Subſtance muſt have an affinity with earth 


and with water, and be capable of uniting with both or either 


of them, whether they be ſeparate or mixed together: and ac - 
cordingly this property charactexizes all Salts, or Saline Sub- 
ſtances, in general. „ 

Water being volatile and Earth fixed, Salts in general are 
leſs volatile than the former, and leſs hxed than the latter ; 
that is, fire, which cannot volatilize and carry off pure earth, 
is capable of tarefying and volatilizing a Saline Spbllance * 
but —4 this requires a greater degree of heat than is necęſ- 

here are ſeveral. ſorts of Salts, differing from one ano- 
ther, in reſpect either of the quantity, or the quality of the 
earth in their compoſition ;. or, laſtly, they differ on accoun; 
of ſome additional principles, which not being combined 
with them in ſufficient quantity to hinder their Saline pro- 


* Al produging the ſame effects on pure water. 


perties from appearing, permit them to retain the name of 


Salts, though they render them very different from the ſim- 
pleſt Saline Subſtances. nt e 
It is eaſy to infer, from what has been ſaid of Salts in ge- 
neral, that ſome of them muſt be more, ſome leſs, fixed or 
volatile than others, and ſome more, ſame leſs, diſpoſed to 
unite with water, with earth, or with particular forts of 
earth, according to the nature or the proportion of their 

Principe 4 ce. „ „%% ᷑ —ÜBW a ono 
| Before we proceed further, it is proper juſt ta mention 
the principle reaſons, which induce us to think that every 
wo e Sali 


eee 15 CIG 


„ 
* 25 Sx id q 


_ 
* 


r 


e 2 
FIN — 


ge wi 2 
3 > * pos 
PPP 


Nen 


r 
—̃ — 


A. 
— * 


> * *: —— 


_-y 


wo RAPE Py eg 
"i . 5 
W 

— 


. 
of es 5 


12 ELEMENTS cor THY | Chap. 3. 


Saline Subſtance is actually a combination of earth and wa- 
ter, as we ſuppoſed at our entering on this ſubject. The firſt 
is, the conformity Salts have with earth and water, or the 
properties they poſſeſs in common with both. Of theſe pro: 
perties we ſhall treat fully, as occaſion offers to conſider 
them, in examining the ſeveral forts of Salts. The ſecond 
is, that all Salts may be actually reſolved into earth and wa- 
ter by ſyndry proceſſes ;' particularly by repeated diffolution 
in water, evaporation, deficgation, and calcination. Indeed 
the Chymiſts have not yet been able to procure a Saline 
Subſtance, oy cmbining earth and water together. This 
favours a ſuſpicion, that, beſides theſe two, there is ſome 
other pripeiple in the compoſition of ſalts, which. eſcapes our 
reſearches, becauſe we cannot preſerve it when we decom- 
Pole them; but it is ſufficient to our purpoſe, that water and 
rth are demonſtrably amongſt the real principles of Saline 
ubltances, and that no experiment hath ever ſhewn us any 


* 


other. 


+ * 


SECTION L | 
Of AciDs. 


Ox all Saline Subſtances, the ſimpleſt is that called an 
Acid, on account of its taſte; which is like that of verjuice, 
_ forrel, vinegar, and other ſour things, which, for the ſame 
reaſon, are alſo called Acids. By this peculiar taſte are 
Acids chiefly known. They have moreover the property of 
turning all the blue and violet colours of vegetables red, 
which diſtinguiſhes them from all other falt. 
The form, under which Acids moſt commonly appear, is 
that of a tranſparent liquor; though ſolidity is rather their 
natural ſtate. This is owing to their affinity with water; 
which is fo great, that, when they contain but jult as much 
of it as is neceſſary to conſtitute them Salts, and conſequent- 
ly have a ſolid form, they rapidly unite therewith the mo- 
ment they come into contact with it: and as the air is al- 
ways loaded with moiſture and aqueous vapours, its contact 
alone 1s ſufficient to liquify them ; becauſe they unite with 
its humidity, imbibe it greedily, and by that means become 
fluid. We therefore ſay, they attract the moiſture of the 
air. This change of a falt from a ſolid to à fluid ſtate, by 
the ſole contact of the air, is alſo called Deliquizm ; ſo that 
when a falt changes in this manner from a ſolid into a fluid 
form, it is ſaid to run per deliguium. Acids being the _ 
. ; a. „„ 
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* 


[eſt ſpecies of Saline bodies, their affinities with" differ 
ubſtances are ſtronger than thoſe of any other fort of fal 
with the ſame ſubſtances ; which is agreeable to our Fourtli 
pro firion concerning Aﬀfinities.”* 7 7 Thongs Were 
hs Keds in general have a great affinity with earths: that 
with which they moſt readily unite is the unvitrifiable earthy 


8 to which we gave the-name of abſorbent earth. I hey ſeem 


not to act at all upon vitriflable earths, ſuch as ſand; nor 

et upon ſome other kinds of earths, at leaſt while they are 
in their natural ſtate.” Yet the nature of theſe earths may 
be in ſome meaſure changed, by making them red-hot in the 
fire, and then quenching them ſuddenly in cold water: for, 
by repeating this often, they are brought nearer to the nature 
of abſorbent: earths, and rendered capable of uniting with 
Acids. bal i . RAT . 1 . 2, iis 3 
oben an acid liquor is mixed with an abſorbent earth, for 


inſtance with chalk, theſe two ſubſtances inſtantiy ruſm inta 


union, with ſo much impetuolity, eſpecially if the acid - 


quor be as much dephlegmated, or contain as little water, as 


map be, that a great ebullition is immediately produced, at- 


1 


riſc the very inſtant of their conſunction. 


3 


tended with conſiderable hiſſing, heat, and yapours, Which 
„ WH OD ENTERED - 


> 


From the combination of an acid with an abſorbent earth 


there ariſes a new compound, which ſome. Chyriifts ha | 
called Sal Salfim; becauſe the Acid by uniting with" thi 
earth loſes its four taſte, and acquires another not unlike that 


ol the common ſea· ſalt uſed in dux kitchens ; yet varying ac- 


cording to the different ſorts of Acids and earths combined 
together. The Acid at the fame time loſes its property of - 
turning vegetable blues and violet colours red. 

f we inquire what is become of its propenſity to unite 
With water, we fhall find that the earth, which of itſelf is 
not ſoluble in water, hath, by its union with the Acid, acquir- 
ed a facility of diſſolving therein; ſo that our Sal Salfum is 


| ſoluble in water. But, on the other hand, the Acid bath, 


by its union with the earth, loſt part of the affinity it had 
with water; fo that if a Sal Salſum be dried, and freed- of 
all ſuperfluous humidity, it will remain in that dry ſolid form, 
inſtead of attracting the moiſture of the air, and running per 
deliquium, as the Acid would do, if it were pure and unmix- 


ed with earth. However, this general rule admits of ſome 


exceptions z and we ſhall have occaſion in another place tv 
take notice of certain combinations of Acids with earths, 


which {till continue to attract the moiſture of the air, though 


not ſo ſtrongly as a pure Acid. 
e | Acin: 


8 
— 


— 
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- Aez9s, bave. likewiſe a great affinity, with the Phlogiſton, 
When we come to treat of each Acid in particular, we ſhall 
examine the combinations. of each with the Phlogiſton: they 
differ ſo widely from one another, and many of them are 7 
es known, that we cannot at preſent give any general idea 
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Axis are Saline combinations, in which. there is a 
greater proportion of earth than in Acids. The principal 
r that may be adduced to prove this fact are theſe: 
Firſt; if they be treated in the manner propoſed above for 
analyzing Saline Subſtances, we obtain from them a much 
cater quantity of earth than we do from Acids. Secondly; 
by combining certain Acids with certain earths we can pro- 
duce Alkalis; or at leaſt ſuch ſaline compounds as greatly 
reſemble them, Our third and laſt argument is drawn from 
the properties of thoſe Alkalis which, when pure and una- 
dulterated with any other principle, have leſs affinity with 
water than Acids have, and are alſo. more. fixed, reſiſting the 
utmoſt force of fire. On this account it is that they bave 
obtained' the title of Fixed, as well as to. diſtinguiſh them 
from another ſpecies of Alkali, to be conſidered hereafter, 


which is e ne een 
Though fixed Alkalis, when dry, ſuſtain, the utmoſt vio- 


lence af fire without flying off in vapours, it is remarkable 
that, being boiled with water in an open veſſel, conſiderable 
quantities af them riſe with the ſteam: an effect which muſt 
be attributed to the great affinity becween theſe two ſubſtan - 
ces, by means whereof water communicates ſome part of its 

volatility to the fixed falt. . 
Alkalis freed of their ſyperfluous humidity by calcination 
attract the moiſture of the air, but not ſo ſtrongly as Acids: 
'P that it is eaſter. to procure and preſerve them in a ſolid 

% i | 

They flow in the fire, and are then capable of uniting with 
vitrifiable earths, and of forming therewith. true glaſs, which, 
however, will partake of their properties, if they be uſed in 
ſufficient quantity. . T 
As they melt more readily than vitrifiable earth, they fa- 
cilitate its fuſion; ſo that a weaker fire will reduce it to Blaſs, 
| | 5 "RY | nen 
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W when a fixed Alkali is Joined with it, than will welt it withs 
out that addition. 


Alkalis are 3 by their e Iich i is acrid and herys 
and by the properties they do eſs of turning vegerable blues 


Their affinity with acids is greater than that of ablorbent 


cearths; and hence it comes to paſs, that if an Alkali be pre- 
WE ſented to a combination of an Acid with an abſorbent earth, 
he earth will be ſeparated from the Acid by the Alkali, ant 
a new union between the Acid and the Alkali will take place. 
4 This is both an inſtance and a proof of our n 


concerning Affinities. 


If a pute Alkali de preſented to a pure Acid, they ruſh | 


--| together with violence, and produce the fame pbenömena E 
= were obſerved in the union of an abſorbent earth with an 
Acid; but in a greater and more remarkable degree. 1 
Fired Alkalis may in general be divided into two'forts's 


— of theſe hath all We above recited properties; but the 


| it es ſome that are peculiar to itfelf. We ſhall con 
ber I 


atter 47 more ene under dre head of Sea 


8 0 1 1 0 * . 
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Tus Acid and the Alkali thus aiding 


| other of their characteriſtic properxies; ſo char the com 


reſulting from their union produces no change in the dive 


colours of vegetables, and has a tafte Which is neither Tour | 


nor acrid, but ſaltiſh. A ſaline combinatiot of this kind is 
for that reaſon named Sal Salſum, Saul Madium, ot a Mut ra 
Salt. Such combinations are alſo called dy the plain'general 


name of Salts. 


It muſt be obſerved that, in order to make theſe Sales per- 
fectly Neutral, it is neeeſſary that neither of the two falitte 
prineiples of which they are compounded: be predomimant 
over the other; for in that caſe they will have the properties 
of the prevailing principle. The reaſon is this: neither of 


theſe ſaline ſubſtances can unte with the other but in a li- 
mited proportion, beyond which there can be no further o- 
alition between them. The action by which this perfedt 

union is accompliſhed is termed S ruration , and che inſtant 
| Fhen ſuch proportions of the two ſaline ſubſtances are mixte 
0 aj that the one 1s incorporated with as much of the 


other | 
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other as it can poſſibly take up, is called the Point of Satu- 
ration. All this is equally applicable to the combination. of 
an Acid with an abſorbent earth. _ 
The combination is known to be rerfecl, 1 is, the Point 
of Saturation is known to be obtained, when, after repeated 
affuſions of an Acid in ſmall quantities to an Alkali, or an 
_ abſorbent earth, we find thoſe phenomena. ceaſe, which i 
ſuch. caſes coriſtantly attend the conflict of union, as we ad 
above, namely, ebullition, hiſſing, &c. and we may be al- 
ſured the Saturation is complete when the new compound 
hath neither an acid nor an acrid taſte, nor in the leaſt ay 
ges the blue colours of vegetables. 

Neutral falts have nor ſo great an affinity with water as ei- 
ther Acids or Alkalis have; becauſe they arg more com- 
pounded : for we obſerved before, that the affinities of the 
moſt compounded bodies are generally weaker than thoſe of 
the moſt fimple. In conſequence hereof few Neutral Salts; 
when dried, attract the moiſture of the air; and thoſe that 
do, attract it more flowly, and in leſs quantity, than her 
Acids or Alkalis do. 

All Neutral Salts are ſoluble i in water; but more ot leſs 
readily, and in a greater or ſmaller quantity, according to 
the nature of their eomponent principles. 

Water made boiling hot diſſolves a greater quantity. of 
thoſe ſalts which do not attract the moiſture of the air, than 
when it is cold; and indeed it muſt be boiling hot to take 
up as much of them as it is capable of diſſolving: but as for 
thoſe which run in the air; the ene if there be m 
impereeptible. I 

Some Neutral Salts have the property of ſhooting into cry. 
Rals, and others have it not. 

The nature of Cryſtallization is this: Water cannot YiC- 
ſolve, nor keep in ſolution, more than a determinate quan- 
tity of any particular Salt: when therefore ſuch a quantity | 
of watet is evaporated from the ſolution of a Salt capable of |} 
e mans that the remainder contains juſt as much Salt 
28 it can diſſolve, then by continuing the evaporation the 
Salt gradually recovers its folid form, and eoneretes into ſe- 
yeral little tranſparent maſſes called Cryſtals: Theſe eryſtals | 


have regular figures, all differing from one another according 


to the ſpecies of falt of which they are formed: Different 
methods of evaporating ſaline ſolutions have different effects 
on the figure and regularity of the eryſtals; and each parti- 
eular ſort of ſalt requires a peculiar method of nn to 
make its "I * a. 0 . 

A ſolu- 


2 ea. 4. THEORY 68 CHYMISTRY. 1 
= A ſolution of falt deſigned for cryſtallization is uſually 


"0 | evaporated. by. means of fire to a pellicle; that is, till the 
WE Salt begin to concrete; which is perceived by a kind of thin 


3 dark ſkin that gathers on the ſurface of the liquor, and is 
formed of the cryſtallized particles of Salt. When this pel- 


lacie appears the ſolution is ſuffered to cool, and the cryſtals 
RX form therein faſter or ſlower, according to the ſort of falt in 
band. If the evaporation be carried on briſkly to perfect 
= dryneſs, no cryſtals will be formed, and only an irregular 
XX naſs of ſalt will be obtained. 


= The reaſons why no cryſtals appear when the evaporation 
W is haſtily performed, and carried on to dryneſs, are, firſt, 


; | that the particles of ſalt, being always in motion while the 


W ſolution is hot, have not time to exert their mutual aſſinities, 
and to unite together as cryſtallization requires: Secondly, 
WT that a certain quantity of water enters into the very compo- 
W fition of cryſtals; which is therefore abſolutely neceſſary to 
W their formation, and in a greater or imaller een ac; 
cording to the nature of the Salt. 
If theſe cryſtallized ſalts be expoſed to the Ich they firſt 
| part with that moiſture which is not neceſſary to a ſaline con- 
cretion, and which they retained only by means of their cry- 
ſtallization : afterwards they begin to Aan but wind different 5 
degrees of fuſibility. 
It muſt be obſerved, that certain ſalts 8 AS Slory a8 « Sey 
| are expoſed to the fire; namely, thoſe which retain a great 
deal of water in cryſtallizing.. Bat this fluor which they ſo 
readi by acquire muſt be carchully diſtinguiſhed from actual 
ſuſion: for it is owing: only to their ſuperſſuous humidity, 
| which heat renders capable 2 diffolving and liquifying them; 
| ſo that when it is evaporated the Salt ceaſes to be fluid, and 
rene. a much greater n of fire to _—_— it into real 
| ulion. 3 
The Neutral Salts that do not cryſtallize may, e be | 
dried by evaporating the water which keeps them fluid; but 
by becoming ſolid they acquire no regular form; they again 
attract the moiſture of the air, and are thereby melted i into a 
liquor. Theſe may be called Ligugſcent Salt. 
= Moſt of the Neutral Salts, that conſiſt of an Acid joined 
Wy ich a fixed . or en an nen BP are W 


* Those who Ws the curioſity ity. to the « more adele account of che 
Cryſtallization: of Neutral Salts, may read Mr. Rove/le's excellent 1 
on that Na ee . the 1 _ N e f 
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elves fixed and reſiſt the force of fire; yet "One's of them, 


if they be diflolved in water, and the Salon Wanne ome eva- 
porated, wy off along with _ ene | 


185 


© i 4b ITS 
WL the e. Sorts of. Saline Subſances. 92185 


SECTION 4: 


of the UntvensaL Act... . 


HE Univerſal Acid is a called, eats it is in fact 

the Acid which is moſt univerſally diffuſed through all 
9 0. Bol in waters, in the atmoſphere, and in the bowels of 
the earth. But it is ſeldom pure; being almoſt always com- 
bined with ſome other ſubſtance. That from which we ob- 
tain it with moſt eaſe, and in the greateſt quantity, is Vitriol, 
a mineral which we ſhall conſider afterwards: and this is the 
reaſon-why it-is called- the Vitriolic Acid ; the name by n 
it is beſt known. 

When the Vitriolic Acid contains but nttle dm. yet 
enough to give it a fluid form, it is called Oil of Vitriol, on 
account of a certain unCtuofity belonging to it. In truth this 
name is very improperly beſtowed on it; for we ſhall after- 
_ wards ſee that, bating this unctuouſneſs, it has none Of. the 
properties of oils. But this is not che only W in 
names that we ſhall have occaſion to cenſure. 

If the Vitriolic Acid contain much water, it is then ond 
led Spirit of Vitriol. When it does not contain enough to 
render it fluid, and fo 1 is in a ll nee it is named the Icy 
Gil of Fitrial, -- nie 

When Oil of Vitriol highly ——— is mins with 
water, they ruſh into union with ſuch impetuoſity, that, the 
moment they touch each other, there ariſes a hiffing noiſe, 
like that of red-hot iron plunged. in cold water, together with 
a very conſiderable degree of heat, proportioned to the de- 
gree to which the Acid was concentrated. 

If, inſtead of mixing this concentrated Acid with water, 
you only leave it expoſed to the air for ſome time, it attracts 
the moiſture thereof, and imbibes it moſt greedily. - Both its 
but and its weight are increaſed by this acceſſion z and if be 

| 5 © 


| A | be under an icy form, that is, if it be concr eted, the phlegm 


a- rhus acquired will ſoon reſolve it into a fluid. 


* 
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>. 


The addition of water renders the Vitriolic: Acid, and in- 


> 3 


| deed all other Acids, weaker in one ſenſe; which is, that 


== when they are very aqueous they leave on the tongue a much 


-F- 
— 


== fainter taſte of acidity, and ate les active in the. folution of 
ſome particular bodies: but that occaſions no change in the 
RE ſtrength. of their affinities,. but in_ſome caſes rather enables 
them to diſſolve ſeveral _ ſubſtances, which, when well de- 


5 | phlegmated,. they are not capable of attacking. 


»" 
* 


, „ 


The Vitriolic Acid combined to the point of ſaturation 


= with a particular abſorbent earth, the nature of which is not 


W yet well known, forms a Neutral Salt that cryſtallizes. This 
WW Salt is called um, and the: figure of its cryſtals is that of 
an octahedron, or ſolid of eight ſides. Theſe octahedra are 
triangular pyramids, the angles of which are ſo cut off that 
fol of the ſurfaces are hexagons, and the other four tri- 
: 7 MES ſeveral ſorts of Alum, which differ according to 
| the earths. combined with the Vitriolic Acid. Alum diſſolves 
eaſily in water, and in. cryſtallization retains: a conſiderable 
r of it; which is the reaſon that being expoſed to the 
fire it readily melts, ſwelling and puſſing up as its ſuperfiu- 
ous moiſture exhales. When that is quite evaporated, the 
remainder is called Burnt Alum, and is very diſficult to fuſe. 
The Acid of the Alum is partly diſſipated by this calcina- 
tion. Its taſte, is ſaltiſh, with a degree af roughneſs and a- 
inen TE OE EO RT OT up nee gee 
The Vitriolie Acid combined with certain, earths forms a 
kind of Neutral Salt called Selenites, which, cryſtallizes. in 
different forms according to the nature of its earth, There 
are numberleſs ſprings of water infected with diflolved Sele- 
nites; but when this Salt is once cryſtallized, it is exceeding 
difficult to diſſolve it in water a ſecond time. For that pur - 
pole a very great quantity of water is neceſſary, and more- 
over it mult boil; for as it cools moſt of the. diſſolved Sele - 
gnites takes a ſolid form, and falls in a powder to the bottom 
= of the veſſel. AF 3 4 5-9 3 F 5 | 
N If an Alkali be preſented to the Selenites, or to Alum, 
| theſe Salts, according to the. principles We have laid down, 
will be thereby decompoſed; that is, the Acid will quit the 
| earths, and join the Alkali, with which it hath a greater af- 
finity, And from this conjunction of the Vitriolic Acid with 
a fixed Alkali there reſults another ſort of Neutral Salt, which 
is called Arcanum duplicatum, Sal de dugbus, and Vitriolat- 


* 


ed 
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ed Tartar, becauſe one of the fixed Alkalis moſt in uſe is 
called Salt of Tartar. 2 Label Liga "A 
_ Vitriolated Tartar is almoſt as hard to diſſolve in water as 
the Selenites, It ſhoots into eight-ſided cryſtals, having the 
«4609 of the pyramids pretty obtuſe. Its taſte is ſaltiſh, in- 
clining to bitter; and it decrepitates on burning coals. It 
requires a very great degree of fire to make it fox. 


The Vitriolic Acid is capable of uniting with the Phlogi- 
ſton, or rather it has a greater affinity with it than with uy 
other body: whence it follows, that all compounds, of whic 
it makes a part, may be decompoſed by means of the Phlo- 
7 From the conjunction of the Vitriolic Acid with the Phlo- 

iſton ariſes a compound called Mineral Sulphur, becauſe it 
is found perfectly formed in the bowels of the earth. It is 
alſo called Siphur vivum, or imply Sulphur.” © ap 
_ "Sulphur is abſolutely infoluble in water, and incapable of 
contracting any ſort of union with it. It melts with a v 
moderate degree of heat, and ſublimes in fine light down 
tufts called Flowers of Sulphur. By oe Wer fublimed, it 
ſuffers no decompoſition, let the operation be repeated ever ſo 
often; ſo that Sublimed Sulphur, or Flower of Sulphur, hath 
exactly the fame properties as Sulphur that has never been 
%%% OT HT C 
II Sulphur be expoſed tb a briſk heat in the open air, it 
takes fire, burns, and is wholly conſumed. This deflagra- 
tion of Sulphur is the only means we have of decompoſing 
it, in order to obtain its Acid in purity. Tbe Phlogiſton is 

"deſtroyed by the flame, and the Acid exhales in vapours; 
theſe vapours collected have all the properties of the Vitriolic 
Acid, and differ from it only as they ſtill retain ſome portion 
of the Phlogiſton; which, however, ſoon quits them of its“ 
yh accord, if the free acceſs of the common air be not pre- 
cluded. „ e 
Ihe portion of Phlogiſton retained by the Acid of Sulphur 
is much more conſiderable when that mineral is burnt gra- 
dually and ſlowly: in that caſe the vapours which riſe from 
it have ſuch a penetrating odour, that they. inſtantaneouſly 
ſuffocate any perſon who draws in a certain quantity of them 
with his breath. Theſe vapours conſtitute what is called the 
Volatile Sprit of Sulphur, There is reaſon to think this por- 
tion of Phlogiſton which the Acid retains is combined there- 
with in a manner different from that in which theſe two are 
united in the Sulphur itſelf; for, as has juſt been obſerved, 
nothing but actual burning is capable of ſeparating the Vi- 
„„ 55 | triolic 


x #8 41 


eck r. 
ttiolic Acid and the Phlogiſton, which by their union form 
Sulphur ; whereas in the Volatile Spirit of Sulphur they ſe: 
parate ſpontaneouſly when expoſed to the open air; hat is, 
the Phlogiſton flies off and leaves the Acid, which chen ben 
comes in every reſpect ſimilat to the Vitriolic Acid. 
That the Volatile Spirit of Sulphur is a compound, as we 
have afferted it to be; appears evidently from hence, that 
whenever the Vitriolie Acid touches any ſubſtance containing 
the Phlogiſton, provided that Phlogiſton be diſengaged ot 
opened to a Certain degree, a Volatile Spirit of Sulphur is 
infallibly and immediately generated. This Spirit hath all 
the properties of Acids, but conſiderably weakened, and of 
courſe leſs perteptible. © It unites with abſorbent earths or 
ſixed Alkalis; and with them forms Neutral Salts; but when 
combined therewith it may be ſeparared from them by the 
Vitriolic Acid, and indeed by any of the mineral Acids, be- 
cauſe its affinities are weaker. Sulphur hath the property of 
uniting with abſorbent earths, but not near ſo intimately as 
If equal parts of /Sutpbur and an Alkalt be melted toge | 
ther, they incorporate with each other; and from their'con= 
junction proceeds à compound of a" molt unpleafant finall, 
much like that of rotten eggs, and of à red colour near] 
reſembling that of an animal liver which has occaſioned 
it to bear tlie name of Hepar Sulphurts, or [ ay 
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f In this compoſition the fixed Alkali "communicates to the 
Sulphur the property of diſſolving in water: and hence i; - 
comes that Liver of "Sulphur may be made as well when the 
Alkali is difſplyed ' by water into a fluid, as when it is fuſed 
Sulphur has leſs affinity than any Acid with the fixed Al 
kalis: and therefore Liver of Sulphur may be decompound- 

ed by any Acid whatever; which will unite with the fixed 
Alkali, form therewith a Neutral Salt, and feparate the Zul - 


„ ele er 
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IT 
a phur. oP n . 
n If Liver of Sulphur be diſſolved in water, and ah Acid 
V poured thereon, the liquor, which was tranſparent before, 
m inſtantly turns to an opaque white; becauſe the Sulphur, 
Ie being forced to quit its union with the Alkali, loſes at the 
r ſame time the property of diffolving in water, and appears 
e- again in its owh opaque form. The liquor thus made White 
re by the Sulphur is called Milk of Sulphur. 
8 Ik this liquor be ſuffered to ſtand ſtill for ſome time, the 
i- Particles of Sulphur, yow moſt minutely divided, gradually 
| | | 5 approach 
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approach each other, /unite, - and fall inſenſibly to the bottom 
of, 5 veſſel; and then the liquor recovers its tranſparency. 
The Sulphur thus depoſited on the bottom of the veſſel is 
called the Magiſtery or Precipitate of Sulphur. The names 
of Magiſtery and Precipitate are alſo given to all ſubſtances 
whatever, that are ſeparated from another by this method; 
which is the reaſon that we uſe the expreſſion of precipitat. 
ing one ſubſtance by another, to agnity: an ep pq one of 
them a means um the other. ff A 


* * —_— 
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| SECTION un. : 
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1 725 is not t certainly 7 — what conſtitutes the Error 
between the Nitrous Acid and the Vitriolic Acid, with re- 
= to the conſtituent principles of each. The moſt pro- 


ble opinion is, that the Nitrous Acid is no other than the 
itriolic Acid combined with a certain quantity of Phlogi- 
ſton by the means of putrefaction. If it be ſo, the Phlogi · 
ſton muſt be united with the Univerſal Acid in another man- 
ner than ĩt is in ſulphur, and in its volatile ſpirit; for the 
Nitrous A cid differs from them both in. its properties. What 
gives ground for this opinion is, that the Nitrous Acid is 
never found but in — and ſtones which have been im- 
pregnated with matters ſubject to putrefaction, and which 
therefore muſt contain the Phlogiſton. For it is neceſſary 
juſt to obſerve; here, though it he not yet proper to enter par- 
ticularly into the ſubject, that all ſubſtances. lulgeprible, of 

putrefaction really contain the Phlogiſton. als 
The Nitrous Acid. combined with certain 8 e 
ſuch: -as. chalk, marle, boles, forms Neutral Salts which do 
not cryſtallize; and Abich, alter Ning dned, run in the 

air per deliguium. 
All thoſe Neutral. Salts. 55 og the Nitrous Ada 
Fa. to an earth, may be decompoſed by a ſixed Alkali, 
with which the Acid unites, and deſerts the earth; and 
from this union of the Nitrous, Acid with a fixed, Alkali re- 
ſults a new Neuttal Salt which is called Vit re, or Salt peter. 
This latter name ſignifies. the Salt of Stone, and, in fact, 
Nitre is extracted from the ſtones and plaſter, in which it 
1 by boiling them in water ſaturated with a fixed Al- 
ali. 

Nitre ſhoots in ing cryſtal adhering n to each o- 
e 3 


* 
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WE ther; it has a ſaltiſni taſte, which produces a ſe 
7 cold on the dong ß / m 
| .. This Salt eaſily diſſolves in water; which, when boiling 
hot, takes up ſtill a greater quantity thereof. 
It flows with a pretty moderate degree of heat, and con- 
tinues fixed therein; but being urged by a briſk fire, and in 
the open air, it lets go ſome part of its Acid, and indeed 


* 
* 


flies off itſelf in Part. 5 Th £4; £5 4 $2 S101 5% 


The moſt remarkable property of Nitre, and that which 
charaQerizes it, is its fulmination or exploſion; the nature 
of which is as follo s: hg 8 t 

When Nitre touches any ſubſtance containing a Phlogi- 

out into a flame, burns, and is decompounded with much 
In this deflagration the Acid is diſſipated, and totally ſe- 
parated from the Alkali, which now remains by itſelt. 
Indeed the Aeid, at leaſt the greateſt part of it, is by this 
means quite deſtroyed. The Alkali which is leſt when Ni- 
tre is decompounded by deflagration, is called in general 
Fixed Mitre, and, more particularly, Nitre fixed by ſuch 
and ſuch a ſubſtance as was uſed in the operation. But if 
Nitre be deflagrated with an inflammable ſubſtance containing 


the vitriolic Acid, as ſulphur, for: inſtance, the fixed Salt 


produced by the deflagration is not à pure Alkali, but re- 
tains a good deal of the vitriolic Acid, and, by combining 
therewith, hath now formed a neutral Salt. 
Hitherto Chymiſts have been at a loſs for the reaſon why 
Nitre flames, and is decompounded in the manner above- 
mentioned, when it comes in contact with a Phlogiſton pro- 


1 perly circumſtanoed. For my part, I conjecture it to be ſor 


the ſame reaſon that vitriolated tartar is alſo decompounded 
= by the addition of a Phlogiſton; viz. the Nitrous Acid, 
bauving a greater affinity with the Phlogiſton than with the fix- 
ed Alkali, naturally quits the latter to join with the former, 
and ſo produces a kind of ſulphur, differing probably from 
the common ſulphur, formed by the vitriolic Acid, in that 


W it is combuſtible to ſuch a degree, as to take fire and be con- 


5 ſumed in the very moment of its production; ſo that it is 
impoſſible to prevent its being thus deſtroyed, and conſe - 


= quently impoſſible to fave it. In ſupport of. this opinion let 
i be conſidered, that the concurcence of the Phlogiſton is 


1 abſolutely neceſſary to produce this deflagration, and that the 
matter of pure fire is altogether incapable of effectiug it: for 
though Nitre be expoſed to the moſt violent degree of fire, 

5 | even 
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even that in the focus of the moſt powerful burning - glaſs, it 
will not flame; nor will that effect ever happen till the Nitre 
be brought into contact with a Phlogiſton properly ſo called, 
that is, the matter of fire exiſting as a principle of ſome bo. 
dy; and it is moreover neceffary that this Phlogiſton be ac- 
ruaHly on fire, and agitated with the igneous motion, or elſe 


that the Nitre itſelf be red hot, and ſo penetrated with fire 


as to kindle any inflammable matter that touches it. 
This experiment, among others, helps to-ſhew'the diſtinc- 
tion that ought to be made between pure elementary fire, 
and fire become a principle of bodies, to which we have Si- 
ven the name of Phlogiſton. 

Before we leave this ſubject, we ſhall obſerve, that Nitre 
deflagrates only with ſuch ſubſtances as contain the Phlogi- 
ſton in its ſimpleſt and pureſt form; ſuch as charcoal, ſuls 
phur, and the metalline ſubſtances; and that, though it will 
not deflagrate without the addition of ſome combuſtible mats 
ter, it is nevertheleſs the only known body that will burn, 
and make other combuſtibles burn with it, in cloſe nn, 
without the admiſſion of freſh air. 

The Nitrous Acid hath not ſo great an allnity with earths 
and Alkalis as the vitriolic Acid hath with the ſame ſub- 


| ſtances; whence it follows that the vitriolic Acid decompo+ 


ſes all neutral falts ariſing from a combination of the Nitrous 
Acid with an earth or an Alkali. The vitriolic Acids ex- 
pells the Nitrous Acid, / unites: with the ſubſtance which 
ſerved it for a baſis, and therewith forms a-neutral ſalt, which 


is an Alvm, a Selenites, or a vitriolated en — 
to the nature of that baſis. k 


The Nitrous Acid, when ehus femme from its baſis by 
the vitriolic Acid, is named Spirit ꝙ Nitre, or Aqua Fortis. 
If it be dephlegmated, or contain bur little ſuperfluous wa- 
ter, it exhales in reddiſh vapours; theſe vapours, being con- 
denſed and collected, form a liquor of a browniſh yellow, 
that inceſſantly emits vapours of the ſame. colour, and of a 
pungent diſagreeable ſmell. Theſe characters have procured 
it the names of *Smoaking Spirit of Nitre, and Yellow Aqua 
Fortis. This property in the Nitrous Acid, of exhaling in 
vapours, ſhews it to be leſs fixed than the vitnolic Acid; for 
the latter, though ever ſo thoroughly e a never 
* me — nor n r gay op 
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27 the Ac I D os 58484 Cr. r 
2 5 Aid ak Sea. falt! * hy called ee 10 it is in fact ob- | 
tained from ſuch Sea-ſalt; as is uſed in our. kitchens. It is ; 
15 not certainly known in what this Acid differs from the vitri-C a 
WE olic and the nitrous, with regard to its conſtituent parts. Se- 
W veral of the ableſt Chymiſts, ſuch as Becher and Stahl, are 
W of opinion that the Marine Acid is no other than the Uni- 
verſal Acid united to a particular principle which they call a 
Mercurial Earth. Concerning this earth we ſhall have occa- 
ſion to fay more, when we come to treat of metallic ſubſtan · 
ces: but in the mean time it muſt be owned, that the truth 
of this opinion is ſo fat from being proved by a ſufficient 
number of experiments, that the very exiſtence of ſuch a 
mercurial earth is not yet well eſtabliſhed; and e 1 
that we may not exeeed the bounds of our knowledge, we 
ſhall content ourſelves. with delivering here the pro erties 
which characterize the Acid in queſtion, and by which it is 
| diſtinguiſhed. from the two others conſidered above. 6 
When it is combined with abſorbent earths, ſuch as lim 
| and chalk, it forms a neutral ſalt that does not cryſtallize,” 
and, when dried, attracts the moiſture of the air. If the 
abſorbent earth be not fully ſaturated with the Marine Acid, 
| the ſalt thereby formed has the properties of a fixed Alkali: 
and this is what made us ſay, when we were on the ſubject- 
of thoſe ſalts, that they might be imitated by combining an 
earth with an Acid. The Marine Acid, like the reſt, hath 
not ſo great an affinity with earths as with fixed Alkalis. 
| When it is combined with the latter, it forms a neutral 
ſalt which ſhoots into cubical eryſtals. This ſalt is inclined 
W to grow moiſt in the air, and is conſequently. one of thoſe 
which water difſolves in equal quantities, at leaſt-as ro ſenſe, 
whether it be boiling hot or quite col̃ {+ ; 
The affinity of this Acid with Alkalis and; en 
| Earths is not ib great as that of the vitriolic. and nitrous A- 
cids with the ſame ſubſtances: whence it follows, that, when 
combined therewith, it mant * ſeparated from them by ei- 
tber of thoſe Acids. 
The Acid of Sea-ſalt, thus And from: the ſubſtance. 
| which ſerved it for a baſis, is called Spirit of. Salt. When 
it contains but little phlegm it is of a lemon colour, and 
| continually emits many A very denſe, and very elaſtie 
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vapours; on which account it is named the Smoaking Spirit 
of Salt. Its ſmell is not diſagreeable, nor much unlike that 
of ſaffron z; but extremely quick and ſuffocating when it 
ſmokes. 

The Acid of Sea. falt, like the other two, ſeems to have 


a a greater affinity with the Phlogiſton, than with fixed Alka- 


lis. We are led to this opinion by a very curious operation, 
which gives ground to think that Sea- ſalt may be decompoſ- 
ed by the proper application of a ſubſtance containing the 
Phlggiſton. 

From*the Marine Acid combined with a Phlogiſton reſults 
a kind of Sulphur, differing from the common forts in many 
reſpects; but particularly in this property, that it takes fire 
of itſelf upon being expoſed to the open air. This combi- 
nation is called Engliſh Phoſphorus, Phoſphorus of Urine, 
becauſe it is generally prepared from urine; or, only Phoſ- 
phorus. 

This combination of the Marine Acid with a Phlogiſton 
is not eaſily effected; becauſe it requires a difficult operation | 
in appropriated veſſels. For theſe reaſons it does not always 
ſucceed ; and Phoſphorus is fo ſcarce and dear, that hitherto 
Chymiſts have not been able to make on it the experiments 
neceſſary 0 diſcover all its properties. If Phoſphorus be 
ſuffered to burn away in the air, a ſmall quantity of an acid 
liquor may be obtained from it, which ſeems to be ſpirit of 
ſalt, but either altered, or combined with ſome adventitious 
inatter; for it has ſeveral properties that are not to be found 
in the pure Marine Acid; fuch as, leaving a fixed fuſible 
ſubſtance behind it when expoſed to a ſtrong fire, and being 


eaſily combined with the rh oaks ſo as to ws a | 


Phoſphorus. 


Phoſphorus reſembles ſulphur in ſeveral of its properties : 
it is ſoluble in oils; it melts with a gentle heat; it is very 
combuſtible; it burns without nn wor and its flame 
is vivid and bluiſh. | 

From what has been ſaid of the union of the Ack of 
Sea-ſalr. with a fixed Alkali, and of the neutral ſalt reſulting 
therefrom, it may be concluded that this neutral ſalt is no 
other than the common kitchen- ſalt. But it muſt be obſerv- | 
ed, that the fixed Alkali, which is the natural baſis of the 
common ſalt obtained from ſea- water, is of a ſort ſomewhat 
differing from fixed Alkalis in general, and hath certain pro- 
perties peculiar to itſelf. For, 

1. Ude baſis of Sea-ſalt differs from other fixed Alban. 
in 12255 _— it Mn oy a Fucurral falt. wg 

2. K. 
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pirit 2. It does not grow moiſt in the air; on the contrary, 
: that when expoſed to the air, it loſes part of the water that unit- 
en it ed with it in cryſtallization, by which means its cryſtals loſe 
; W their tranſparency, become, as it were, mealy, and fall into 


have 42 fine flour. e RG 
Alka- BF 3. When combined with the vitriolie Acid to the point of 
ation, ſaturation, it forms a neutral falt differing from vitriolated 
mpoſ- WE tartar, firſt, in the figure of its cryſtals, which are oblong 


g the 5 ſix-ſided ſolids; ſecondly, in its quantity of water, which 


in cryſtallization unites therewith in a much greater propor- 


reſults tion chan with vitriolated tartar; whence it follows, that this 
many ſalt diſſolves in water more readily than vitriolated tartar; 
8 fire W thirdly, in that it flows with a very moderate degree of heat, 
ombi- W whereas vitriolated tartar requires a very fierce one. 
Jrine, If, the Acid of Sea - ſalt be ſeparated from its baſis by 
Phoſ- means of the vitriolic Acid, it is eaſy to ſee that, when the 


operation is finiſned, the ſalt we have been ſpeaking of muſt 


giſton 1 be the reſult. A famous Chymiſt, named Glauber, was the 
ration firſt who extracted the Spirit of Salt in this manner, exa- 
* W mined the neutral ſalt reſulting from his proceſs, and, find- 
itherto 


ing it to have ſome ſingular properties, called it his Sal mi- 
rabile, or wonderful Salt: on this account it is ſtill called 


ments 


rus be Glauber's Sal mirabile, or plainly Glauber*s Salt, 
m acid 4. When the baſis of Sea-ſalt is combined with the ni- 
AIrit of trous Acid to the point of ſaturation, there reſults a neutral 
1t1t10us 


falt, or a ſort of nitre, differing from the common nitre, 
WW ficſt, in that it attracts the moiſture of the air pretty ſtrong- 
= Ph and this makes it difficult to cryſtallize; ſecondly, in the 
figure of its cryſtals, which are parallelopipeds; and this has 
procured it the name of Quadrangular Nitre. ! 
Common ſalt, or the neutral ſalt formed by combining 
the Marine Acid with this particular ſort of fixed Alkali, 
has a taſte well known to every body. The figure of its 
eryſtals is exactly cubical. It grows moiſt in the air, and, 
vuhen expoſed to the fire, it burſts, before it melts, into ma- 
Acid of ny little fragments, with a crackling noiſe; which is called 
eſulting the Decrepitation of Sea! ſalt. 
t is no 5 That neutral ſalt mentioned above, which is formed by 
obſerv- BF combining the Marine Acid with a common fixed Alkali, 
of the and called Sa febrifugum Sylvii, bath alſo this property. 
mewhat Bn India furniſhes us with a faline' ſubſtance, known by the 
ain pro- name of Borax, which flows very eaſily,” and then takes the 
a n form of glaſs. Ir is of great uſe in facilitating the fuſion of 
Alkalis 
2. K 
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metallic ſubſtances. It poſſeſſes ſome of the properties of 
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fied Alia which has induced certain Chymiſts to kepre- 
ſent it, througb miſtake, as a pure fixed Alkali. 


By mixing borax with the vitriolie Acid, Mr. Homberg 


obtained from it a ſalt, which ſublimes in a certain degree 


of heat, whenever ſuch a mixture is made. This ſalt has 


very ſingular properties; but its nature is not yet thoroughly 
underſtood. It diſſolves in water with great difficulty; it is 


not volatile, though it riſes by ſublimation from the borax. 


According to Mr. Rouelle's obſer vation, it riſes then only by 
means of the water which carries it up: for, when once 
made, it abides the fierceſt fire, flows and vitrifies juſt as bo- 
rax does: provided care be taken to free it previouſly from 
moiſture by drying it properly. Mr. Homberg called it Se- 
dative Salt, on account of its medical effects. The ſedative 
falt hath the appearance, and ſome of the properties, of a 
neutral ſalt; for it ſhoots into cryſtals, and does not change 
the colour of violets. but it acts the part of an Acid with 
regard to Alkalis, uniting with them to the point of ſatura- 
tion, and thereby forming a true neutral ſalt. It alſo acts, 
like the Acid of vitriol on all neutral ſalts; that is, it diſ- 
charges the Acid of ſuch as have not the vitriolic Acid i in 
their compoſition... * 

Since Mr. Homberg's time it hath been diſcovered, that a 


_ ſedative ſalt may be made either with the nitrous or with the 
marine Acid; and that ſublimation is not neceſſary to extract 


it from the borax, but that it may be obtained by cryſtalliza- 


tion only. For this latter diſcovery we are indebted to Mr. 
Geoffry, as we are to Mr. Lemery for the former. 


Since that time M. Baron d'Henouville, an able Chymiſt, 


| hath ſhewn that a ſedative ſalt may be obtained by the means 


of vegetable Acids; and hath lately demonſtrated, in ſome 
excellent papers publiſhed in the collection of Memoirs writ- 
ten by the correſpondents of the Academy of Sciences, that 
the ſedative ſalt exiſts actually and perfectly in the borax, and 
that it is not produced by mixing Acids with that ſaline ſub- 
ſtance, as it ſeems all the Chymiſts before him imagined. 
This he proves convincingly from his analyſis of borax, 
(which thereby appears to be nothing elſe but the ſedative 


alt united with that fixed Alkali which is the baſis of Sea- 


ſalt) and from his regenerating the ſame borax by uniting 
together that Alkali and the ſedative ſalt: a proof the moſt 


complete that can poſſibly be produced in natural philoſophy, 


and equivalent to demonſtration itſelf. 


In order to finiſh what remains to be ſaid upon the ſeveral 


b ors of faline I we ſhould now VR of the Acids 


obtained 
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epr C- 4 | obtained from vegetables and animals, and alſo of the vola- 
oberg 
legree rioully altered by the unions they have contracted with cer- 
It bas tain principles of vegetables and animals, of which nothing 
ughly has been yet ſaid, it is proper to defer being particular con- 
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A NY ſubſtance whatever, that has been roaſted a conſi- 

derable time in a ſtrong fire without melting, is com- 
monly called a Calx. Stones and metals are the prineipal 
ſubjects that have the property of being converted into Calces. 
We ſhall treat of Metalline Calces in a ſubſequent chapter, 
and in this confine: ourſelves to the Calx of Stone, knqwn by 
5 the name of Line. „ nord ee 
that a In treating of earths in general we obſerved that they may 
ith the 
extract 
talliza- 


turns to glaſs; whence it is called a ſuſible or vitrifiable earthy 
tO Mr, 


the other reſiſts the utmoſt force of fire, and is therefore ſaid 
to be an unfufible or unvitrifiable earth. The latter is alſo 
not uncommonly called calcinable earth; though ſundry ſorts 
of unfuſible earths are incapable of acquiring by the action of 
fire all the qualities of calcined earth, or Lime properly ſo 
| called: ſuch earths are particularly diſtinguiſhed by the deno- 
mination of refraftory carta err gs 47 
= As the different ſorts of ſtones are nothing more than com- 
pounds of different earths, they have the ſame properties with 
| the carths of which they are compoſed, and may, like them, 
be divided into fuſible or vitrifiable, and unfuſible or calcin- 
ſedative able. The fuſible ſtones are generally denoted by the name 
of Sea» of Flinte; the calcinable ſtones, again, are the ſeveral ſorts 
uniting Wl of marbles, cretaceous ſtones, thoſe commonly called free- 
he moſt MR fiones, &c. ſome of which, as they make the beſt Lime, are, 
loſophy, by way of eminence, called Lime-/ones. + Sea-ſhells, -alfo, 


e ſeveral 
xe Acids 


obtained 


bymiſt, 
Means 
n ſome il 
rs writ» 
es, that 
Ax, and 
ine ſub» 
zagined. 

borax, 


ing burnt to Lime. 
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4 tile Alkalis: but, ſeeing theſe ſaline ſubſtances differ from 
thoſe of which we have already treated, only as they are va- 


cerning them, till we have explained thoſe principles. 


be divided into two principal kinds; one of which actually 
and properly flows when expoſed to the action of ſire, and 


and ſtones that abound with faflile ſhells, are capable of be- 
e Bete gg w var wad 


„„ 
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All this ſubſtances, being expoſed, for a longer or ſhort- 
er time, as the nature of each requires, to the violent action 
of fire, are ſaid to be calcined. By calcination they loſe a 
confiderable part of their weight, acquire a' white colour, 'and 
become friable though ever ſo ſolid before; as, for inſtance, 


the very hardeſt marbles. Theſe ſubſtances, when thus eal- 


cined, take the name of Quick Lime. 
Water penetrates Quick Lime, and ruſhes 1 into it with vaſt 
activity. If a lump of newly calcined Lime be thrown into 


water, it inſtantly excites almoſt as great a noiſe, ebullition, 


and ſmoke, as would be produced by a piece of red-hot iron; 
with ſuch a degree of heat too, that, if the Lime be in due 
Proportion to the water, it will ſet fire to combuſtible bodies; 
as hath unfortunately happened to veſſels laden with Quick 
Lime, on their ſpringing a ſmall leak. 


As ſoon as Quick Lime is put into water, it ſwells, and 
falls aſunder into an infinite number of minute particles: in 
a word, it is in a manner diſſolved by the water, which forms 


therewith a ſort of white paſte called Slacked Lime. 

If the quantity of water be conliderable enough for the 
Lime to form with it a white liquor, this liquor is called Lac 
Calcis ; which, being left ſome time to ſettle, grows clear 
and tranſparent, the Lime which was ſuſpended therein, and 
occaſioned its opacity, ſubfiding to the bottom of the veſſel. 
Then there forms on the ſurface of the liquor a cryſtalline 
pellicle, ſomewhat opaque and dark- coloured, which being 
ikimmed off 1s reproduced from time to time. This matter 
is called. Cremor Calcis. 


Slacked Lime gradually grows dry, ma uber the form of 


a ſolid body, but full of cracks and deſtitute of firmneſs. The 


event is di erent when you mix it up, while yet a paſte, with 
a a certain quantity of uncalcined ſtony matter, ſuch as ſand, 


for example: then it takes the name of Mortar, and gradu- 
ally acquires, as it grows drier” and older, a hardneſs equal 
to that of the beſt ſtones.” This is a very ſingular property 
of Lime, nor is it eaſy to account for it: but it is a benefi- 


cial one; for every body knows the uſe of Mortar in build- : 


ing. 


Quick Lime attracts the mebſdies of the air, in the fine | 


manner as concentrated acids, and dry fixed alkalis; but not 
in ſuch quantities as to render it fluid: it only falls into ex- 
tremely ſmall particles, takes the form of a fine powder, and 
the title of Lime /lacked in the air. | 

Lime once ſlacked, however * it may afterwards appear, 
always retains a large portion of the water it had imbibed; 
| | | which 
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which caar bi — from it again but a means of a 
violent calcination. Being ſo recalcined it returns to boo 
_ Lime, recovering all its properties. 

eſides this great affinity of Quick Lime with ner which 

diſcovers a faline character, it has ſeveral other ſaline pro- 
rties, to be afterwards examined, much reſembling thoſe 
of fixed alkalis. In Chymiſtry it acts very nearly as thoſe 
ſalts do, and may be conſidered as holding the middle rank 
between a pure abſorbent earth and a fixed alkali : and this 
hath induced many Chymiſts to think that Lime contains a 
true ſalt, to which all the properties it e in common 
with ſalts may be attribute. illi 
But as the chymical examination of this ſubject bach: long 
been neglected, the exiſtence of a ſaline ſubſtance in Lime 
hath been long doubtful. Mr. du Fay, author of ſome ex- 
_ cellent chymical experiments, was one of the firſt who 'ob- 
tained a falt from Lime, by lixiviating it with a great deal of 
water, which he afterwards evaporated. But the quantity of 
falt he obtained by that means was very ſmall; nor was it of 
an alkaline nature, as one would think it ſhould have been, 
conſidering the properties of Lime. Mr. du Fay did not 
carry his experiments on this ſubject any further, probably 
for want of time; nor did he e 5 wal nature _ 
ſalt was. | 
Mr. Malouin had the curiofity 1 to examine ; wits Galt of 
Lime, and ſoon found. that it was nothing elſe but what was 
above called Cremor Calcis. He found, moreover, that, by 
mixing a fixed alkali with lime- water, a vitriolated tartar 
was formed; that, by mixing therewith an alkali like the 
baſis of ſea-ſalt, a Glauber's ſalt was produced; and, 'laſtly, 
by combining lime with a ſubſtance abounding in phlogiſton, 

he obtained a true ſulphur. Theſe very ingenious experi- 
ments prove to a demonſtration, that the vitriolic acid conſti- 
tures the falt of Lime: for, as hath been ſhewn, no other 
acid is capable of forming fuch combinations.” On the other 
band, Mr. Malouin, having forced the vitriolic acid of this 
ſalt to combine with a phlogiſton, found its baſis to be earthy 
and analogous to that of the ſelenites : whence he concluded, 
that the ſalt of Lime is a true neutral ſalt, of the ſame kind 
as the ſelenites. Mr. Malouin tells us he found ſeveral other 
ſalts in Lime. But as none of them was a fixed: alkali, and 
as all the ſaline properties of Lime have an affinity with thoſe 
of that kind of ſalt, there is great reaſon to think that all 
thoſe ſalts are N to Lime, and. that their unton aan it is 
UE Ang e TR DAT oe 
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3 


+ 1 myſelf have made ſeveral experiment in order to get 
ſome inſight into the ſaline nature of Lime, and ſhall; here 


produce the reſult with all poſſible conciſeneſs. I took ſeveral 


ſtones of different, kinds, ſome of which produced by /calci- | 


nation a very-ſtrong Lime, and others but a-very weak one. 


Theſe I impregnated with different ſaline ſubſtances, acids, 
alkalis, and neutrals, ard then expoſed them all to the ſame 
degree of fire, which was a pretty ſtrong one, and long e- 
nough continued to have made very good Lime of ſtones the 
moſt difficult to calcine. The conſequence was, that, in the 
firſt place, thoſe ſtones which naturally made but a weak 
Lime were not, by this proceſs, converted into a ſtronger 
Lime; and, moreover, that none of theſe ſtones, even ſuch 
as would naturally have produced the moſt active Lime, had 
acquired the properties of Lime Tbeſe experiments I va- 
tied many ways, employing different proportions of ſaline 
matters, and almoſt every poſſible degree of fire, and con- 
ſtantly obſerved, aſter calcination, that all thoſe ſtones were 
ſo much the farther from the nature of Lime, as they had 
been combined with larger doſes of ſalts. Among thoſe 


which were impregnated with the greateſt proportion of ſalts, 


and had ſuffered the greateſt violence of fire, I obſerved ſome 
that had | to flow, and were in a manner vitrified. 
Now, as the ſame ſubject cannot be, at one and the ſame 
time, in the ſtate of glaſs and of Lime too; as a body can- 
not approach to one of theſe ſtates but in proportion as it re- 


_cedes from the other; and as ſalts in general diſpoſe thoſe 
bodies to fuſion and vitrification which are in themſelves the 


moſt averſe to either, I concluded from my experiments, that 
the ſaline ſubſtances I uſed, had, by acting as fluxes upon 
the ſtones, prevented their calcination ; that conſequently we 
may ſuſpect chere is no ſaline matter in the compoſition of 
Lime, as Lime; and that Lime does not owe its ſaline and 
alkaline properties to any ſalt; or at leaſt that, if it does owe 
thoſe properties to a ſalt, ſuch ſalt muſt be naturally and ori- 
ginally combined with the matter of the ſtone in fo juſt a 
proportion, that it is impoſſible to increaſe the quantity there- 


of without prejudicing the Lime, and depriving it in ſome 


meaſure of its virtue. This theory agrees perfeCtly with the 
:luſtrious Stahl's opinion; for he thinks, as we obſerved; in 


diſcourling of falrs in general, that every ſaline ſubſtance 6 


but an earth combined in a certain manner with water. This 


notion he applies to Lime, and ſays, that fire only ſubti- 

lizes and attenuates the earthy matter, and thereby renders it 

eapable of uniting with water in ſuch a manner, that the re- 
954 ; PR 1 a 5 


7 1 TR, ſult. 


which ſhoots into cryſtals; and is of the ſame kind with the 
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ſult of their combination ſhall be a ſubſtance having ſaline 
properties; and that Lime accordingly never acquires theſe 


* 
* 


properties till it be combined with water. 8 
I have dwelt longer on the Salt of Lime than I ſhall on 
any other particular; becauſe the ſubject, though in itſelf of 
great importance, has hitherto been but little attended to, 
and becauſe the experiments here recited are entitłly new. 
Lime unites with all acids, and in conjunction with them 
exhibits yarious-plienomend..: ntl pgs pt 8 
Ihe vitriolie acid poured upon Lime diſſolves it with ef- 
ferveſcence and heat. From this mikture there exhales a 
great quantity of vapours, in ſmell and colour perfectly hike 
thoſe of ſea - ſalt; from which; however; they are found to be 


very different when collected into a liquor. From this com- 


bination of the vitriolic acid with Lime ariſes a neutral ſalt, 
ſelenetic ſalt obtained from Lime by Mr. Malouin. ... 
The nitrous acid poured upon Lime diſſolves it in like 
manner with efferveſcence and heat: but the ſolution 1s tranſ- 
parent, and therein differs from the former, which is opaque. 
From this mixture there ariſes a neutral ſalt, which does not 
cryſtallize; and has withal the very ſingular property ot being 
volatile, and riſing wholly by diſtillation in a liquid form. 
This phenomenon is ſo much the more remarkable, as Lime, 
the baſis of this ſalt, is one of the moſt fixed bodies known 
With the acid of ſea-ſalt Lime forms alſo a ſingular ſort 
of ſalt, which greedily imbibes the moiſture of the air. We 
cen, have occaſion to take further notice of it in another 
place. r e ein, f 
Theſe experiments made on Lime with acids are likewiſe. 
quite new. We are indebted for them to Mr. Du Hamel of 
the Academy of Sciences, whoſe admirable Memoirs on ſe- 
veral ſubjects ſhew his extenſive knowledge in all parts of 
Natural Philoſophy. | FFC 
Lime applied to fixed alkalis adds conſiderably to their 
cauſtic quality, and makes them more penetrating and active. 
An alkaline lixivium in which Lime hath been boiled, being 
evaporated to dryneſs, forms a very-cauſtic ſubſtance, Which 
flows in the fire much more eaſily, attracts and retains moi- 
ſture much more ſtrongly, than fixed. alkalis that have not. 
been ſo treated. An alkali thus acuated by Lime is called. 
the Cauſtic Stone, or Potential Cautery ; becauſe it is em- 
ployed by ſurgeons to produce eſchars on the ſkin and cau- 


terize it. „„ | . 
„ HAK. 
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earth united with the phlogiſton. | 


| ſhew that there are pretty ſtrong reaſons for admitting it. 


inflammable matter, they will be ſpoiled of all their proper- 


turns to an aQuual glaſs, inſtead of flowing like a metal. 


metal thus decompoſed, recovers all its metalline properties 


ho and 4 


body. For example, a compound cannot be made with the 


third principle, as neceſſary to form the metalline combina- 


hs 


* 


e 


1 


f Metallic Subſtances in general. 


ETALL ic Subftances avi heavy, glittering, opaque, 
fuſible bodies. They conſiſt chiefly of a vitrifiable ; 


Several Chymiſts infift on a third principle in theſe bodies,. 
and have given it the name of Mercurial Earth ; which, ac- 
cording to Becher and Stahl, is the very ſame that being 
combined with the vittiolie acid forms and charaCterizes the 
acid of ſea-falt. The exiſtence of this principle hath not yet 
been demonſtrated by any deciſive experiment; but we ſhall 


We ſhall begin with mentioning the experiments which 
prove Metallic Subſtances to conſiſt of a vitrifiable earth unit- 
ed with the phlogiſton. The firſt is this: if they be calcin- 
ed in-ſuch a manner as to have no communication with any 


ties, and reduced to an earth or calx, that has neither the 
ſplendour nor the ductility of a metal, and in a ſtrong fire 


Ihe ſecond is, that the calx or the glaſs- reſulting from . 


by being fuſed in immediate contact with an inflammable 
ſubſtance, capable of reſtoring the phlogiſton of which cal- 
cination had deprived it. 4 £ e 

On this occaſion we muſt obſerve, that Chymiſts have not 
yet been able, by adding the phlogiſton, to give the proper- 
ties of metals to all forts of vitrifiable earths indiſeriminately; 
but to ſuch only as originally made a part of ſome metallic 


phlogiſton and ſand that ſhall have the leaſt reſemblance of a 
metal: and this is what ſeems to point out the reality of a 


tion. This principle may probably remain united with the 
vitrifiable earth of a metallic ſubſtance, when reduced to a 
glaſs; whence it follows, that ſuch vitrified metals require 
only the addition of a phlogiſton to enable them to appear a- 
gain in their priſtine form. e 1 
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1 or revivify that metal. 


into Metals and Semi-metals. 
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It may be inferred from another experiment, that the calx 
and the glaſs of a metal are not its pure vitrifiable earth, 
properly ſo called: for by repeated or long · continued calei- 
nations, ſuch a calx or glaſs may be rendered incapable of 
ever reſuming the metalline form, in whatever manner the 
phlogiſton be afterwards applied to it; fo that by this means 
it is Frogs into the condition of a pure vitrifiable earth, 


abſolutely free from any mixture. Thoſe Chymiſts who pa- 


tronize the Mercurial earth, produce many other proofs of 


the exiſtence of that principle in Metallic Subſtances; but 


they would be miſplaced in an elementary treatiſe like this. 
When by adding the phlogiſton to a metallic glaſs we re- 
ſtore it to the form of a metal, we are laid to ae 9 


; 3 


Metallic Subſtances are of different kinds and are divided | 
Thoſe are called Metals which, beſichs s line 
ſplendour and appearance, are alſo malleable; that is, have 
the property of ſtretching under the hammer, and by that 
means of being wrought into different forms without break. 
ing. AS 

Thoſe which have only the metalline Se nn appear- 
ance, without malleability, are called Semi- metals. 

Metals are alſo further ſubdivided into two forts 8 vis. 
Perfe and Imperfett Metals. | 

The Perfect Metals are thoſe which ſuſers no damage or 
change whatever by the pA violent and wean zating er 
of fire 
ue Impertect Metals are bos which by the force of * 
may be deprived of their Phlogiſton, and conſequently of 
their metalline form. 

When but a moderate degree of fire is employed to 4s 
prive a Metal of its phlogiſton, the metal is ſaid to be calcin- 
ed, and then it appears in the form of a powdered” earth, 
which is called a Calx: and this metalline calx being expoſed 
to a more violent degree of fire melts and turns to glaſs. 

Metallic Subſtances have an affinity with acids: but nor 
equally with all; that is, every Metallic Subſtance'is not ca- 


pable of uniting 2nd joining with every acid. 


When an acid unites with-a Metallic Subſtance there com- 


Y | monly ariſes an ebullition, attended with a kind of hiſling 


noiſe and fuming exhalations. By degrees, as the union be- 
comes more perfect, the particles of the metal combining 
with the acid become inviſible: this is termed Difelution ; 
and when a metalline maſs thus * in an acid, the me. 
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36 
tal is ſaid to be diſſolved. by that acid. It is proper to ob⸗ 


ELEMENTS osr THE 80 Chap: 5 


ſerve, that acids act upon Metalline Subſtances, in ↄne re- 
ſpect, juſt as AT do upon alkalis and abſorbent earths: for 
an acid cannot 5 p above ſuch a certain proportion there - 
of as is ſufficient to fa | Hs. it, to deſtroy ſeveral of its pro- 
perties, and weaken others. For example, when an acid is 
combined with a metal to the point of ſaturation, it loſes its 
taſte, does not turn the blue colour of a vegetable red, and 
its affinity with water js conſiderably impaired. On the. o- 
ther hand, Metalline Subſtances, which when pure are inca- 
pable of uniting with water, by being joined with an acid 
acquire the property of diſſolying in water. Theſe combina- 
tions of Metalline Subſtances with acids form different ſorts 
of neutral ſalts; - ſome of which have the property of ſhoot- 
ing into cryſtals, while others haye it not: moſt of them, 


hen thoroughly dried, attract the moiſture of the air. 


The affinity which Metalline Subſtances. have with acids 
is leſs than that which abſorbent earths and fixed alkalis haye 
with the ſame acids; ſo that all metalline ſalts may be de- 
compounded by one of theſg ſubſtances, which will unite 


With the acid, and precipitate the metal. 


-Metalline Subſtances thus ſeparated from an 0 4% ſolvent 
are called Magiſteries and Precipitates of metals. None Gt 
theſe precipitates, except thoſe of the perfect metals, retain 
the metalline form : moſt of their phlogiſton hath been de- 
ſtroyed by the ſolution and precipitation, and muſt be reftor- 
ed before they « can recover their properties. In ſhort, they 
are nearly in the ſame ſtate with Metalline Subſtan es depri v- 
ed of their phlogiſton by calcination; and eee ſuch a 
Prerint r is called a Calx. 


A metalline calx prepared in this manner laſes a greater or 


2 leſs portion of its phlogiſton, the more or leſs elfectually 


and thoroughly the Metalline dubſtance, of which it made 2 
part, was diſſolved by the acid. | 
. Metallic Subſtances have affinities with 0 other which 


differ according to their different kinds: but this is not uni- 


verſal; ſor ſome of them are incapable of any ſort of union 


with fome others. 
It muſt be obſerved, that Metallic Subſtances will not 


nite, except they be both in a ſimilar ſtate z that is, both in 


a Metalline form, or both in the form of a Glaſs; ſor a Me- 
talline Subſtance retaining its phlogiſton cannot. contract 1 
union with Any metallic glaſs, even its Own. 
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5 four Imperfect. The perfect Metals are Gold and 


Silver; the others are Copper, Tin, Lead, and Iron. Some 


Chymiſts admit a ſeventh Metal, to wit, Quick-filyer : but 


2 


as it is not malleable, it has been generally conſidered as a 
metallic body of a particular kind. We ſhall ſoon have c- 


caſion to examine it more minute. 


The ancient Chymiſts, or rather the Alchymiſts, | who | 
fancied a certain relation or analogy between Metals and the 


Heavenly Bodies, beſtowed on the ſeven Metals, reckoning 
Quick-filyer_pne of them, the names of the ſeven Planets of 


| the Ancients, according to the affinity which they imagined 
they obſerved between thoſe ſeveral bodies, Thus Gold was 
called Sol, Silver Luna, Copper Venus, Tin Fupiter, Lead 


Saturn, Iron Mars, and Quick-filver Mercury. Though 


theſe names were aſſigned for reaſons merely chimerical, yet 
they ſtill keep their grqund ; ſo that it is not uncommon tu 
find the Metals called by the names, and denoted by, the 


characters, of the Planets, in the writings, even of 


Fl 


ture. 
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Gol is the heavieſt of all Metals. The arts of wirg⸗ 
drawing and gald-beating ſhew its wonderful duQtility. The | 


greateſt violence of fire is not able to produce -any alteration 
in it. Indeed Mr. Homberg, a famous Chymiſt, pretended 
that he had made this metal fume, and even vitrified it, by 
expoſing it to the focus of one of the beſt burning-glaſles, 
known by the name of the Lens of the Palais Royal; but, 
there are very good reaſons for calling in queſlion the expe- 
riments he made on this occaſion, or rather for thinking that 


he was quite miſtaken. For, 
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beſt Chymiſts, Metals are the heavieſt bodies known. in n, 
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will not fulminate, but may be melted in a cyucible without 
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33 ' ELEMENTS or Tues Qhapey- 
1. No man hath fince been able to vitrify Gold, though 


ſeveral good Experimenters have aſſiduouſly tried to effect it, 


by expoſing it to the focus of the ſame lens, and of other 
burning: glaſſes ſtill ſtronger. 

2. It hath been obſerved, that though Gold, when expoſed 
to the focus of thoſe glaſſes, did indeed emit ſome vapours 
and decreaſe in weight; yet, thoſe vapours being careſully 
collected on a piece of paper, proved to be true Gold, in no 
degree vitrified,” arid which conſequently had fuffered no 


change but that of being carried away by the violence of the 


Heat, its nature not being in the leaſt alter. 
3. The ſmall portion of vitrified matter, which was form- 
ed on the arm that ſupported the Gold in Mr. Homberg's 
experiment, may have come either from the arm itſelf, or 
rather from ſome heterogeneous particles contained in the 
Gold; for it is almoſt impoſſible to have it perfectly pure. 

4. Neither Mr. Homberg, nor any that have repeated his 
experiment, ever reduced this pretended glaſs of Gold 


. £0 | | 
5. To render the experiment deciſive, the whole maſs of 
r. 2 8 ought to have been vitrified; which was not 

n ee ee ee . 
© Nevertheleſs, I do not pretend that this metal is in its own 


nature abſolutely indeſtructible, and unvitrifiable: but there 


is reaſon to think that no body hath hitherto found the 
means of producing thoſe effects on it, probably for want 
3 8 degree of fire; at leaſt the point is very doubt- 
Gold cannot be diſſolved by any pure acid: but if the 
acid of nitre be mixed with the acid # ſea-ſalt, there reſults 
a compound acid liquor, with which it has ſo great an affi- 
nity that it is capable of being perfectly diſſolved thereby. 
The Chymiſts have called this folvent Aqua Regis, on ac- 
count of its being the only acid that can diſſolve Gold, which 


they conſider as the King of Metals. The ſolution of gold 3 


is of a beautiful orange colour. _ 18 | 

II Gold diffolved in aqua regis be precipitared by an al - 
kali or an abſorbent earth, the precipitate gently dried, and 
then expoſed to a certain degree of heat, is inſtantly diſperſ- 


ed into the air, with a moſt violent exploſion and noiſe : 


Gold thus precipitated is therefore called Aurum Fulminans, 
But if the precipitated Gold be carefully waſhed in plenty of 
water, ſo as to clear it of all the adhering faline particles, it 


ar 


1 any additament, and will then appear in its uſual form. The 
, acid of 5 being poured on aurum wenne, Arete, 1 55 
r deprives it of its fulminating quality. 


Gold does not begin to flow till it be red-hot like a live coat. ; 


1 | metals, it has the fingular property of loſing its ductility | 
more eaſily than any of them: even the fumes of charcoal” 
are ſufficient to deprive it thereof, if they come in contact 


The malleability of this metal, nod; indeed of all the aa: 
is alſo conſiderably diminiſhed by expoſing it ſuddenly to 


W water, or even barely expoſing it to the cold air. 

The way to reſtore ductility to gold, when loſt by its com- 

ing in contact with the vapour of coals, and in general to 
| any metal rendered leſs malleable by being ſuddenly cooled, 

is to heat it again, to keep it red hot a conſidera le time, 


ration frequently repeated will 5 een much increaſe! the 
malleability of a metal. £ 2 
Pure ſulphur hath no effect on Gold; but being ene 
with an alkali into a hepar Julphuris, it unites therewith-ye- - 
ry readily. Nayz fo intimate is their union, that the Gold, : 
by means thereof, becomes ſoluble” in water; and this new 
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leaſt in ſuch-a manifeſt degree, to other metallic ſabltamoes 

| diſſolved by liver of ſulphur. 

the Aurum fulminans, mixed and melted with flower of Calc 

\1ts ME pur, loſes its fulminating quality: which ariſes from hence, 

. that on this occaſion the ſulphur burns, and its acid, which 
is the fame with the vitriolic, being thereby ſet at liberty de- 

ac. comes capable of acting upon the Gold-as a vitrislic acid 


ich would; which, as was faid Meer- ed the Gold wy its | 


4 | I CEO quality. 
1 SECTION 1. 


d „ 
75 9 SILVER. . 4 9 858 
iſe: 
. 3 Next to Gold, guver i is * math __ 1 Le 
y of 9 Gold it reſiſts the utmoſt violence of fire, even that in the 


; ocus of a burning-glaſs. However, it holds only the ſecond 
Lan 1 Pg among metals; becauſe it 4s W a Gold by al- 


moſt 
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Though it be the moft malleable: and moſt ductile of all | : 


Voith ic while it is in fuſion. - 


cold when it is red-hot; for example, by quenching: it * 


| and then to let it cool very flowly and gradually; this ope- 


compound of Gold and liver of ſulphur, being diſſelved in 7 - 
water, will paſs through the pores of brown paper without / 
| ſuffering any decompoſition; which does not happen, at 
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4 moſt one half; is alſo ſomewhat-leſs ductile; Ye laſtly, be- 

on _ cauſe it is ated upon by a greater number of ſolvents. ET: 
44 Vet Silver hath one advantage over gold, namely that of 


6: HH 
4K — 
2 l en 


being a little harder; which makes it alſo more ſonorous. 

This metal, like Gold, begins to flow when it is ſo tho- 
roughly e * che fre as to ok Zang 10 like a live 
coal. 

Wnile as ene is in ba. the fades ha ——_ * 
the vapour of burning coals deprives it almoſt entirely of its 
mälleability, in the ſame. manner as we obſerved: happens to 
Gold: but both theſe metals eaſily recover that property dF: 
being melted with nitre. | 2 

The nitrous acid is the true ſolvent of Silvers. pd; being 
ſomewhat dephlegmated will very readily and 28. take . 

a quantity of Silver equal in weight to itſel. 

Silver thus combined with the nitrous acid forms a K G 
lic falt which ſhoots into cryſtals, epllqd by 55 name of L. 
nar Cryſtals, or Cryſtals'of Silver. 

Theſe ctyſtals are moſt violently i 5 8 to the. 
* they quickly affect it much as a live coal would; they 
produce a blackiſh eſchar, corroding and entirely deſtroying 
the parts they touch. Surgeons uſe them to eat away the 
proud fungous fleſh. of ulcers. As Silver united with tbe 
nitrous acid hath the property of blackening all animal ſub- 
ſtances, a ſolution of this metallic ſalt is employed to dye 5 
ee or other animal eme Af > a beautiful and ne 7 

AC * 

Theſe cryſtals flow with. a very moderate heat, and even 
before they grow red Being thus melted they form a black- 
iſn maſs; and in this form they are uſed by Surgeons, un- 
der the title of Kani ara, Infernal Saher or Auma 7 
Cauſtic. . l 

Silver is allo diſſolved by the vitriolie nod: but hen the-. 
acid muſt be concentrated, and in quantity double the + 
weight of the Silver; nor will the ſolution ſucceed without 
a conſiderable degree of heat. mw x} 

Spirit of ſalt and aqua regis, as well as the other dla, - 
are incapable of diſſolving this N at leaſt in the ordina- 
ry way. 

« Though Silver be not ſoluble in the acid of ſea-ſalt, nor 
ew eaſily in 13 2 acid of vitriol, as hath juſt been obſerved, it 
* doth not follow that it hath but a weak affinity with the lat- 
ter, and none at all with the former: on the contrary, it ap- 
' pears from | experiment that it hath with theſe two acids a 
much: outer gn than with the acid of nitre: which is 
| ba aa 5 


? Err 0, 


1 
- = >. * 
2 


S | 
. 
j 
r 
1 
3 
"= 
17 
. 1 
ue 
0 
3s 
> 5 } 
"Tx 
4 
1 4 
3 
37 
24 
70 wy 
, 7 
1 
94 
1 
3 
1 
"MT 
p 
I' 8+ 
42 N 
[- * 
x 
I 
* 
* 
"SN 
\ A 
» 
7 * 
* E 
7a; 
| 4 
FS. 
. 
EF 
nt 
4 
482 
2 
a4 
FS 
7 * 
7 
37 
L 
j 
4 bo 
J 


| 


r * - d Re er 2 * — 
FVP —— C —ę-—] WAP 2 On. 0 
. | = E'> hs "HK 26 £ Pd Goes as 315. b 
F * " - 
£ 9 1 " 1 * & - 2 " 9 5 1 * * 


| $44) THEORY es CHEMISTRY. a... 


fingular enough, eonfideting the facility” with wh 
acid diſſolves it. | h 

The experiment which proves the fact, is this. Te 4 0 
Aces of Silver in the nitrous acid, add the acid either of 
vitriol or of ſea- falt, and the Silver will inſtantly quit its nĩ- 
trous ſolyent to join with the fuperadded acid? 

Silver thus united with the vitriolic or the marine acid is 
leſs ſoluble in water than when combined with the nitrous 
acid; and for this reaſon it is, that when either of theſe two 
acids is added to a ſolution of Silver, the liquor immediate - 
1 becomes white, and a precipitate is formed, which is no 
other than the Silver united with the precipitating acid. If 
the precipitation be effected by the vitrioke acid, the preci- 
pitate will difappear upon adding a ſufficient quantity of wa- 
ter, becauſe there will then be water enough to diflolve it. 
But the caſe is not the ſame when the precipitation is made 
by the marine acid; for Silver combined therewith is ſcarce 
ſoluble i in water. 


en wis lit 


This Precipitate of Silver, pꝛocured by means ; of the ma- 


rine acid, is very ealily faſed, ant! when fuſed changes to a 
ſubſtance in Tae meaſure tranſparent and flexible; whie 
| hath occaſioned it to be called by the name of Lyrtt "Oorned. 
If it be propoſed to decompound this Tung cornea, that. t 15,0 

ſeparate the marine acid from the Silver with which} It 7 


united, the luna cornea muſt be melted along with fatty and. 
abſorbent matters, with which the acid will unite, and leave. 


the metal exceeding pure. 


It muft be obſerved, that if, inſtead of the matine acid, 5 8 


ſea- ſalt in ſubſtance be added to a folution of Silver in the | 


nitrous acid, a Precipitate is alſo produced, which by fuſion 


appears to be a true luna cornea. The reaſon is, that the 


ſea-falt is decompoſed by the nitrous acid, which ſeizes its 


bahs, as having a greater affinity therewith than its own acid | 


hath; and this acid being conſequently diſengaged and ſet at 
liberty "unites with the Silver, which, as has been ſhewn, 
bas a greater affinity with it than with the nitrous acid. 'This 
is an inſtance of decompoſition effected by means of one of 
thoſe double affinities mentioned: by us in our ſeventh propo- 
ſition concerning Affinities. 


From what hath been already faid f it is clear, that all theſe 


combinations of Silver with acids may be decompounded by 


abſorbent earths and by fixed alkalis; it being a general law 


with regard to all metallic fubltahices. We ſhall not there- 


fore repeat this obſervation When we come to treat of the 


other metals; unleſs ſome particular occaſion * 0 
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With regard to Silver I muſt take notice that, when ſepa- 
rated by theſe means from the acids in which it was diſſolv- 
ed, it requires nothing but ſimple fuſion to reſtore it to its 
uſual form ; becauſe it does not, any more than Gold, loſe. 
its Phlogiſton by thoſe ſolutions and precipitations. . 780 
Silver unites with ſulphur in fuſion. If this metal be on- 
ly made red · hot in a crucible, and ſulphur be then added, it 
immediately flows; the ſulphur acting as a flux to it. Silver 
thus united with ſulphur forms a maſs that may be cut, is 
Half malleable, and hath nearly the colour and conſiſtence of 
Lead. If this ſulphurated Silver be kept a long time in fu- 
fion, and in a great degree of heat, the ſulphur flies off and 
leaves the Silver pure. But if the ſulphur be evaporated by 
à violent heat, it carries off with it part of the Silver. 
Silver unites and mixes perfectly with Gold in fuſion. 
The two metals thus mixed form a compound with proper- 
ties partaking of both. ng | 3 6 
Mletallurgiſts have hitherto ſought in vain for a perfectly 
good and eaſy method of ſeparating theſe two metals by the 
ary way only: (this term is uſed to ſignify all operations 
performed by fuſion): but 7 are conveniently enough 
Puarted by the moi/t way, that is, by acid ſolvents. This me- 
_ thod is founded on the above-mentioned properties of Gold 
And Silver with reſpect to acids. It hath been ſhewn that 
aqua regis only will diſſolve Gold; that Silver, on the con- 
trary, is not ſoluble by aqua regis, and that its proper ſolvent 
is the acid of nitre; conſequently, when Gold and Silver 
lk are mixed together, if the compound maſs be put into aqua 
_ Fortis, this acid will take up all the Silver, without diffoly- 
"4 5 ing a particle of the Gold, which will therefore remain pure; 
and by this means the deſired ſeparation is effected. This 
= method, which is commonly made uſe of by Goldſtniths, 
8 and in Mints, is called the Parting Aſay. | : 
0 — It is plain, that if aqua regis were employed inſtead of 
r aqua Fortis, the ſeparation would be equally effected; and 
TE that the only difference between this proceſs and the former 
8 would conſiſt in this, that now the Gold would be diſſolved, 
and the Silver remain pure. But the operation by aqua for- 
tis is preferable; becauſe aqua regis does take up a little 
Silver, whereas aqua fortis hath not the leaſt effect on 
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„ It muſt be obſerved, that, when Gold and Silver are mix- 


0 bf i ed together in equal parts, they cannot be parted by the 
3 £2 means of aqua fortis. Jo enable the agua fortis to act 
1 55 © quly on the Silver, this metal mult be, at leaſt, in triple 
_—_— „„ | he Proportion 
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proportion to the Gold. If it be in a leſs proportion, you 
muſt either employ aqua regis to make the ſeparation, or, if 


you prefer the uſe of aqua fortis, melt the metalline maſs, 
and add as much Silver as is neceſſary to make up the pro- 
= portion above-mentioned: and hence this Proceſs is caled 


Quartatioůn. W | . 
This effect, which is pretty ſingular, probably ariſes from 
hence, that when the Gold exceeds or even equals the Silver 
in quantity, the parts of both being intimately united, the 
former are capable of coating over the latter, and covering 
them ſo as to defend them from the action of the aqua for- 


tis; which is not the caſe when there is thrice as much Sil - 


ver as Gold. e | | b | 

There is one thing more to be taken notice of with regard 
to this proceſs; which is, that perfectly pure aqua forts is 
rarely to be met with, for two reaſons; firſt, it is difficult in 
making it wholly to prevent the riſing of the medium em- 


ployed to diſengage the nitrous acid; that is, a little of the 


vitriolic acid will mix with the vapours of the aqua fortrs : 
ſecondly, unleſs the ſaltpetre be very well purified it will al- 
ways hold ſome ſmall portion of ſea-falt, the acid of which, 


we know, is very readily ſet looſe by the vitriolic acid, and 
conſequently riſes together with the vapours of the aqua for- 


tis. It is eaſy to ſee that agua fortis mixed either with the 
one or the other is not- proper for the Parting Proceſs ; 


| becauſe, as has juſt been ſaid, the vitriolic and the marine 


acid equally precipitate Silver diſſolved in the nitrous acid; 
by which means, when they are united with that acid, the 
weaken its action upon the Silver, and hinder the diſſolu- 
tion. Add, that aqua fortis adulterated with a mixture of 
ſpirit of ſalt becomes an aqua regis, and conſequently is 
rendered capable of diſſolving Gold, in proportion as its ac- 
tion upon Silver is diminiſhed. — e 
In order to remedy this inconvenience, and free aqua for- 


tis from the vitriolic or marine acid with which it is tainted, 


Silver muſt be diſſolved therein: by degrees as the metal 
diſſolves, thoſe heterogeneous acids lay hold of it, and pre- 
cipitate with it in the form of a white powder, as we ob- 
ſerved before. This precipitate being wholly fallen, the li- 


quor grows clear; after which, if it be found capable of 


diſſolving more ſilver, without turning milky, it may be de- 
pended vn as a perfectly pure agua fortit. Then filtre it, 
diſſolve more Silver in it, as long as it will take up any, 
and you will have a ſolution of Silver in a very pure agua 
By means of this ſolution may other aqua fortis be 
. „ purified: 
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purified: for pour a few drops thereof into a very impure 
agua fartis, and immediately the vitriolie or marine acid, 
with which that agua fortis is contaminated, will join the 
Silver and fall therewith to the bottom. When the folution 
of Silver, prepared as above, does not in the leaſt affect the 
tranſparency of the aqua Fortis, it is then very pure, and 
nt for the purpoſes of Quart ati. 
This operation of purifying agua fortis by x ſolution of 
Silver is called the Precipitation of Aqua Fortis, and aqua 
Fortis thus purified is called Precipitated iqua Fortis. 
When Silver is diſſolved in agua fortis it may be ſeparat- 
ed therefrom, as hath* been ſhewn, by abſorbent earths and 
fixed alkalis. 
We ſhall ſee by and by that there are other means of ef - 
feQting this: but whatever way it be ſeparated from its fol+ 
vent it recovers its metalline form, as Gold does, by being 
ſimply fuſed without any additamentoo © 
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Ox all the imperfect metals Copper comes the neareſt to 

Gold and Silver. Its natural colour is a deep- red yellow. 

5 reſiſts a very violent degree of fire for a conſiderable time; 

but loſing its phlogiſton at laſt, it changes its metalline form 

for that of a calx, or a pure reddiſh earth. This calx is 
hardly, if at all, reducible to glaſs, without the addition of 
ſomething to promote its fuſion; all that the fierceſt heat 

can do being only to render it ſoſt. Copper, even while it 
retains its metalline form, and is very pure, requires a con- 
fiderable degree of fire to melt it, and does not begin to flow 

till long after it is red-hot. When in fuſion, it communi ; 
cCates a greeniſh colour to the flame of the coals. - 
This metal is inferior to Silver in point of gravity; nor is 

its ductility fo great, though it be pretty conſiderable : but, 

on the other hand, it exceeds that metal in hardneſs. It unites 

_ readily with Gold and dilver; nor does it greatly leſſen their 

beauty when added to them in a ſmall quantity: nay, it e- 

& Yen procures them ſome advantages; ſuch as making them 
| harder, and leſs ſubject to loſe their ductility, of which thoſe 
metals are often liable to be deprived, by the mixture of the 
ſmalleſt heterogeneous particle. This may probably. ariſe 
from hence, that the ductility of Copper has the pres 
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of reſiſting moſt of thoſe cauſes which rob che perfect metals 
of theirs. e Py | | W i 


kde property, which other metalline ſubſtances have in 


common with Copper, of loſing the phlogiſton by ealcining 
and then vitrifying, furniſhes us with a method of feparat- 

ing them from Gold and Silver, when they are combined 
there with. Nothing more is required than to expoſe the 
maſs compounded of the perfect metals and other metalline 
ſubſtances to a degree of heat ſufficient to calcine whatever 
is not either Gold or Silver. It is evident, that, by this 


means, theſe two metals will be obtained as pure as is poſſi- 


ble; for, as hath already been faid, no metalline calx or 
glaſs is capable of uniting with metals poſſeſſed of their 
phlogiſton. On this principle is formed the whole buſineſs 

of reſining Gold and Silver. eee e 
When the perfect metals have no other alloy but Copper, 
as this metal is not to be calcined or vitrified without great 
difficulty, which is increaſed by its union with the unvitriſi- 
able metals, it is eaſy to ſee that it is almoſt impoſſible to 


ſeparate them without adding ſomething to facilitate the vi- 


trification of the Copper. Such metals as have the property 
of turning eaſily to glaſs are very fit for this purpoſe; and it 


is neceſſary to add a certain quantity thereof, when Gold or 
Silver is to be purified from the alloy of Copper. We ſhall 


have occaſion to be more particular on this ſubject when we 
come to treat of Lead.  —_ 1 „„ 


Copper is ſoluble in all the acids, to which je! communis 


eates a green colour, and ſometimes a blue. Even the neu- 


tral ſalts, and water itſelf, act upon this metal. With re- 


gard to water indeed, as the procuring it abſolutely pure and 
tree from any ſaline mixture is next to an impoſſibility, it re- 
mains a queſtion whether the effect it produces on Copper 
be not owing to certain ſaline particles contained in it. It 
is this great facility of being diſſolved that renders Copper ſo 
ſubject to ruſt; which is nothing elſe bur ſome parts of its 


ſur face corroded by faline particles contained in the ſurround- 


ing air and water. 1 . 
Ihe ruſt of Copper is always green or blue, or of a co- 
lour between theſe two. Internally uſed it is very noxious, 
being a real poiſon, as are all the ſolutions of this metal 
made by any acid whatever. The blue colour which Copper 
conſtantly aſſumes, when corroded by any faline ſubſtance, is 
a {ure ſign by which it may be diſcovered wherever it exiſts, 
even in a very ſmall quantity. FS nobel 
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Copper diſſolved in the vitriolic acid forms a kind of me- 
talline falt, which ſhoots into rhomboidal cryſtals of a moſt 
beautiful blue colour. Theſe cryſtals are called Blue Vitriol, 
or Vitriol of Copper. They are ſometimes found ready form- 
ed in the bowels of the earth; and may be wege wer made 
by diſſolving Copper in the vitriolic acid; but the ſolution 
will not ſucceed unleſs the acid be well dephlegmated. The 
taſte of this vitriol is ſaltiſn and aſtringent. It retains a con - 
ſiderable quantity of water in cryſtallizing, on which ene 
it is eaſily rendered fluid by fire. 

It muſt be obſerved, that, when it is expoſed to a certain 
degree of heat, in order to free it of its humidity, a great 
part of its acid flies off at the ſame time: and hence it is 
that, after calcination, there remains only a kind of _ 
or 6 Cons of a red colour, which contains: but ve 


moſt of its 1 ſo thi if they were erpoſed to to a vio- 
lent fire, without any additament, a great part of them 
would be converted into an earth that could never be redu- 
ced to a metalline form. Therefore, when we intend to re- 
duce theſe precipitates to Copper, it is neceſſary to add a cer- 
tain quantity of a ſubſtance capable of reſtoring to them the 
pblogiſton they have loſt. 

The ſubſtance which hath been found fitteſt for ſuch re- 
ductions is charcoal · duſt; becauſe charcoal is nothing but a 
phlogiſton cloſely combined with an earth, -which renders it 
exceedingly fixed, and capable of reſiſting a violent force of 
fire. But as charcoal will not melt, and conſequently is ca- 
pable of preventing rather than forwarding the flux of a me- 
talline calx or glaſs, which nevertheleſs is eſſentially neceſſary 
to complete the reduction, it hath been contrived to mix it, 
or any other ſubſtance containing the phlogiſton, with ſuch fix- 
ed alkalis as eaſily flow, and are fir to promote the flux of 
other bodies. Theſe mixtures are called Reducing Fluxes ; 
becauſe the general name of Fluxes ig given to all ſalts or 
| — of ſalts, which facilitate fuſton.' * 
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If Sulphur be applied to Copper made perfectiy red-hot, 
the metal immediately runs; and theſe two ſubſtances. unit- 
ing form a new compound much more fuſible than pure 
Coppfert,,t.t,.tr: 2 2 K 
ns This compound is deſtroyed by the ſole force of fire, for 
two reaſons : the firſt is, that, ſulphur being volatile, the fire 
is capable of ſubliming a great part of it, eſpecially when it 
is in a great proportion to the Copper with which it is join- 
ed; the ſecond 1s, that the portion of ſulphur which remains, 
being more intimately united with the Copper, though it be 
rendered leſs combuſtible by that union, is nevertheleſs burnt. 
and conſumed in time. OE being combined with ſul- 
phur, and together with it expoſed to the force of fire, is 
found to be partly changed into a blue vitriol; becauſe the 
vitriolic acid, being diſengaged by burning the ſulphur, is by 
that means qualified to diſſolve the Copper. 'Fhe affinity of 
Copper with ſulphur is greater than that of Silver. 


This metal, as well as the other imperfect metals and the 
ſemi- metals, being mingled with nitre and expoſed to the 
fire, is decompoſed and calcined much ſooner than by itſelf; 
| becauſe the phlogiſton which it contains occaſions the defla- 
gration of the nitre, and conſequently the two ſubſtances 
mutually decompoſe each other. There are certain metalline 
ſubſtances whoſe phlogiſton is ſo abundant, and fo weakly _ 
connected with their earth, that when they are thus treated 
with nitre, there ariſes immediately a detonation, accompa- 
nied with flame, and as violent as if ſulphur or-charcoal-dult 
had been employed; ſo that in a moment the metalline ſub- 
ſtance loſes its phlogiſton, and is calcined. The nitre, after 
_ theſe detonations, always aſſumes an alkaline character. 


SECTION W. 
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Igo is lighter and leſs ductile than Copper; but it is 
much harder, and of more difficult fuſion. 3 
It is the only body that has the property of being attracted 
by the magnet, which therefore ſerves to diſcover it wherever - 
it is. But it muſt be obſerved, that it hath this property on- 
ly when in its metalline ſtate, and loſes it when converted to 
an earth or calx. Hence very few Iron-ores are attracted by 
the load-ſtone : becauſe, for the moſt part, they are only forts 
of earths, which requize a phlogiſton to. be added before they 


can be brought to the rm of true Iron. 0 
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When Tron hath undergone no other preparation bur the 
fuſion which is neceſſary to ſmelt it from its ore, it is uſuall 


quite brittle, and flies to pieces under the hammer : which 


ariſes in ſome meaſure from its containing a certain portion 
of unmetallic earth interpoſed between its parts. 'This we 
call Pig Iron. VV e 
By melting this a fecond time it is rendered purer, and 


more free from heterogeneous matters: but ſtill, as its pro- 


per parts are probably not brought ſufficiently near, or cloſe- 
1y enough united, till the Iron hath undergone ſome further 
preparation beſides that of fuſion, it ſeldom hath any degree 
© The way to give it this property is to make it juſt red-hot, 
and then hammer it for ſome time in all directions; to the 


end that its parts may be properly united, incorporated, and 


welded together, and that the heterogeneous matters which 
keep them aſunder may be ſeparated. Iron made by this 
means as malleable as poſſible we call Bar Iron, or Forged 
Bar Tron is (till harder to fuſe than Pig Iron: to make it 
flow requires the utmoſt force of fire. © 

Iron has the property of imbibing a greater quantity of 
1095, 8 than is neceffary to give it the metalline form. It 
may, b 


| e made to take in this ſuperabundant phlogiſton two 
ways: the firft is by fuſing it again with matters that contain 


the phlogifton; the ſecond is, by encompaſſing it with a 
quantity of ſuch matters, charcoal-duſt, for inſtance, and 
then expoſing it fo encompaſſed, for a certain time, to a de- 
gree of fire barely ſufficient to keep it red-hot. This ſecond 
method, whereby one ſubſtance is incorporated with another 
by means of fire, but without fuſing either of them, is in 
general called Cementation. e „ 
Iron thus impregnated with an additional quantity of phlo- 
giſton is called Steel. The hardneſs of Steel may be conſi- 
derably augmented by tempering it; that is, by making it 
red-hot, and ſuddenly quenching it in ſome cold liquor. The 
hotter the metal, and the colder the liquor in which it is 


quenched, the harder will the Steel be. By this means tools 


are made, ſuch as files and ſheers, capable of cutting and di- 
viding the hardeſt bodies, as glaſs, pebbles, and Iron itſelf. 
The colour of Steel is darker than that of Iron, and the fa- 
eets which appear on breaking it are ſmaller. It is alſo leſs 
ductile and more brittle, eſpecially when tempered. 

As Iron may be impregnated with an additional age 
of phlogiſton, and thereby converted into Steel, ſo may 5 | 
| I 
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be again deprived! of that ſuperabundant phlogiſton, and 


' brought. back to the condition of Iron. This is effected by 
ae it with poof earths, ſuch as calcined bones and 


chalk. By the ſame operation" Steel may be untempened; 
nay, it will loſe the hardneſs it had acquired by tempering, 


if it be but made red-hot, and left to cool gradually. As 


Iron and Steel differ only in the reſpects we have here taken 
notice of, their properties being in all other reſpects the ſame, 
what follows is equally applicable to both. _ ; 

| Iron being expoſed to the action of fire for ſome time, ef- 


pecially when divided into ſmall particles, ſuch as filings, is 
ealcined and loſes its phlogiſton. By this means it turns to 
a kind of reddiſh yellow earth, 72 7 on account of its co- . 


Jour, is called Crocus Martts, of Saffron of Mars, eta 
This calx.of Iron has the ſingular property of flowing in 
the fire with ſomewhat leſs difficulty than Iron itfelf ; where- 


as every other metalline calx flows with leſs eaſe than the 


metal that produced it. It has moreover the remarkable pro- 


perty of uniting with the: phlogiſton, and of being reduced. 
to Iron without fuſion 3 requiring for that purpoſe only to be 


Iron may be incorporated with Silver, and even with Gold, 
by means of certain operations. Under the article of Lead 


we ſhall ſee how it may be ſeparated from thele metals. 
The acids produce on it much the ſame effects as. oh Cop- 


per; every one of them acts upon it. Certain neutral ſalts, 


alkalis, and even water itſelf, are capable of diſſolving it; 
and hence it is alſo very ſubject to ruſt. The vitriolic acid 


diſſolves it with the greateſt eaſe: but the circumſtances 
which attend the ſolution thereof are different from thoſe 


with which the ſame Acid difſalves Copper: for, 1. whereas 


the vitriolic acid muſt be concentrated to diſſolve Copper, it 
mult on the contrary be diluted with water to diſſolve Iron, 
which it will not touch when well dephlegmated. 2. The 
vapours which riſe in this diſſolution are inflammable; fo 
that if it be made in a ſmall-necked bottle, and the flame of 


a candle be applied to the mouth thereof, the vapours in the 


bottle take fire with ſuch rapidity as to produce a conſiderable. 


* 


exploſion. + | 


This ſolution is of a beautiful green colour; and from this 
union cf the vitriolic acid with Iron there reſults a neutral 
metalline ſalt, which has the property of ſhooting into cry- 
ſtals of a rhomboidal figure, and a green colour. Theſe cry-. 
ſtals are called Green Vitriol, Vitriol of Mari, and Cop- 


. „ 


peras. 
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Green Vitriol bath a faltiſh Wo aſtringent W oy As it 


evaporated, it reſumes a ſolid form. Its green tranſparent 
colour is now changed into an opaque white : and, if the 


calcination be continued, its acid alſo exhales and is. diſſipat · 


ed in vapours; and as it loſes that, it turns gradually to a 
yellow colour, which comes ſo much the nearer to a red the 
longer the calcination is continued, or the higher. the force 


of the fire is raiſed; which being driven to the utmoſt, what 
remains is of a very deep red. This. remainder is nothing 8 
but the body of the Iron, which having loſt its phlogiſton is 


now no more than an earth, nearly of the ſame nature with 


that which is left after calcining the metal itſelf. 


Green Vitriol diſſolved in water ſpontaneouſly lets fall a 
yellowiſh earthy ſediment. If this ſolution be defecated by 
filtration, it ſtill continues to depoſite ſome of the fame ſub- 
ſtance, till the vitriol be wholly decompoſed. This fediment 
is nothing but the earth of Iron, which is then called Ochre. 


The nitrous acid diſſolves Iron with great eaſe. This ſo- 


Jution is of a yellow colour, inclining more or leſs to a ruſſet, 
or dark-brown, as it is more or leſs ſaturated with Iron. 
Iron diſſolved by this acid, alſo, falls fpontaneouſly in a kind 
of calx, which is incapable of being diffolved a ſecond time; 
for the nitrous acid will not act upon Iron that has loſt its 
phlogiſton. This ſolution does not cryſtallize, and if eva- 
porated to dryneſs attracts the moiſture of the air. 

Spirit of ſalt likewiſe diſſolves Iron, and this ſolution is 
green. The vapours which riſe during the diſſolution are 
inflammable, like thoſe which aſcend when this metal is at- 
tacked by the vitriolic acid. Agua regis makes a ſolution of 
Iron, which is of a yellow colour. 

Iron hath a greater affinity than either Silver or Copper 
with the nitrous and vitriolic acids: ſo that if iron be pre- 
ſented to a ſolution of either in one of theſe two acids, the 


diſſolved metal will be precipitated ; becauſe the acid quits 


it for the Iron, with which it has a greater affinity. 
On this occaſion it muſt be obſerved, that if a ſolution of 


Copper i in the vitriolic acid be precipitated by means of Iron, 


the precipitate has the form and ſplendour of a metal, and 
does not require the addition of a phlogiſton to reduce it to 


when the 22 0 on 18 elfected by earths. or alkaline ſalts. 
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retains a great deal of water in cryſtallizing, it quickly flows 
by the action of fire: but this fluidity is owing to its water 
only, and is not a real fuſion ; for, as ſoon as its moiſture is 


—— 


true Copper; which is not the caſe, 2s has been ſhewn, 


5 1 he | 


/ , 


Seck. . THEORY 0x CHYMISTRY. 31 


The colour of this metalline precipitate hath deceived ſe - 


veral perſons, who being unacquainted with ſuch phenome- 
na, and with the nature of blue vitriol, imagined that Iron 


was tranſmuted into Copper, when they ſaw a bit of Iron 
laid in a ſolution of that vitriol become, in form and exter- 


nal appearance, exactly like Copper: whereas the ſurface on- 


ly of the Iron was cruſted over with the particles of Copper 
contained in the vitriol, which had gradually fallen upon and 


2 


adhered to the Iron, as they were precipitated. out of the _ | 


lution. 

Among the ſolvents of Iron we mentioned Gixed Adee; 
and that they have ſuch a power is proved by the following 
phenomenon. If a large proportion of alkaline ſalts be ſud- 

denly mixed with a ſolution of Iron in an acid, no precipi- 


tation enſues, and the liquor remains clear and pellucid; or 


if at firſt it look a little turbid, that appearance laſts but a 


moment, and the liquor preſently recovers its tranſparency. 
The reaſon is, that the quantity of alkali is more than ſuffi- 


cient to ſaturate all the acid of the ſolution, and the ſuper- 
abundant portion thereof, meeting with the Iron already fine- 
ly divided by the acid, diſſolves it with eaſe as fait as it falls 
and fo prevents its muddying the liquor. To evince that this 
is ſo in fact, let the alkali be applied in a quantity that is not 


ſufficient, or but barely ſufficient, to ſaturate the acid, and 


the Iron will then precipitate like any other metal. 


Water alſo acts upon Iron; and therefore Iron expoſed to „ f 
moiſture grows ruſty. If iron-filings be expoſed to the dew, 
they turn wholly to a ruſt, whack is ee CrocuF Mar tis 


Aperiens. ; 
Iron expoſed to the fire rogerher with nitre made it Jags : 


nate pretty briſkly, ſets it in a ane and e it n 


Tapia | 
This metal hath a crete? aVinity than any other Wenne 
ſubſtance with ſulphur; on which account it is ſucceſsfully 
uſed to precipitate and ſeparate all metalline ſubſtances com- 
bined with ſulphur. | e but 
Sulphur uniting with Iron communicates to it ſuch a de- 


5 gree of fuſibility, that if a maſs of this metal heated red - hot ; 


be rubbed with a bit of ſulphur, it inceſſantly runs into as 
perfect a fuſion as a metal expoſed to the focus * a large 
burning- Slals. e | 
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will not fuſe it; which makes ſome 


SECTION. v. | 
e, . 


1 is the lighteſt of all metals. Thou gb it Yields ably 
to the impreſſion of hard bodies, it has — little ductility. 
Being bent backwards and forwards it makes a ſmall crack - 
ling noiſe. It flows with a very moderate degree of fire, and 
long before it comes to be red- hot. When it is in fuſion, 
its ſurface ſoon grows duſty, and there forms upon it a thin 
dark- coloured duſty pellicle, which is no other than a part 
of the Tin that has loſt its phlogiſton, or a calx of Tin. The 
metal thus calcined. eaſily reco "gs its metalline form on the 
addition of a phlogiſton. If tht calx of Tin be urged by a. 
ſtrong fire it grows white, but the greateſt violence of heat 

Chymiſts conſider it as a 
calcinable or abſorbent earth, rather than a vitrifiable one, 
Yet it turns to glaſs, in ſome fort, when mixed with any o- 
ther ſubſtance that vitrifies eaſily. However, it always pro- 


duces an imperfect glaſs only, which is not at all tranſpa- 


rent, but of an opaque white, | The calx of Tin thus vitri» . 


. fied is called Enamel. Enamels are made of ſeveral colours: 


by the addition of this or that metalline cal. 

Tin unites eafily with all the metals; but-it deftroys the 
ductility and malleability of every one of them, Lead except» 
ed. Nay, it poſſeſſes this property of making metals brittle. 


in ſuch an eminent degree, that the very vapour of it, when 
in fuſion, is capable of producing this effect. Moreover, 


which is very ſingular, the moſt ductile metals, even Gold 
and Silver, are thoſe on which it works this change with the. 
moſt eaſe, and in the greateſt degree. It has alſo the pro- 


| 5 of making Silver mixed with it flow over a very {mall 


It adheres to, and i in ſome meaſure incorporates with, = 
ſurface of Copper and of Iron; whence aroſe the practice of 


coating over thoſe metals with Tin. Tin plates are no other 1 


than thin plates of Iron tinned over. : 
If ro twenty parts of Tin one part of Copper be added, 
this alloy renders; it much more ſolid, and the mixed maſs. 
continues tolerably ductile. | 
If, on the contrary, to one part of Tin ten parts of Copper 


be added, together with a little Zink, a ſemi- metal to be 


conſidered hereafter, from this b there reſults a 
metalline com pound which is hard, brittle, and * ſonor- 
dus 4 
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ous ; ſo that it is uſed for coſting bells: this compoſite; þ oy: 
called Bronze and Bell-metal. > 

Tin hath an affinity with the vitriolic, nitrous, and Aline 
zeids. All of them attact and corrode it; yet none of them 
is able to diſſolve it without great difficulty : ſo that if a clean 
ſolution thereof be defired, particular methods muſt be em. 
ployed for that purpoſe; for the acids do but in a manner 
calcine it, and convert it to a kind of white calx or precipi- 
tate. The ſolvent which has the greateſt power over it is 
aqua regis, which has even a greater affinity therewith than 
with Gold itſelf; whence it follows, that Gold diſſolved in 


aqua regis may be precipitated by means of Tin; bur then 


the aqua regis muſt be weakened. Gold thus precipitated 
by Fin is of a moſt beautiful colour, and is uſed for a red in 
enameling and painting on porcelain, as alſo to give a' red 
colour to artificial gems. If the agua regis be not lowered, 
the precipitate will not have the purple colour, 

Tin bath the property of giving a great luſtre to all. red 
Keg; in general; on which account it is uſed by the dyers 
for ſtriking a beautiful ſcarlet, and tin veſſels are employed 
in making fine ſyrup of violets. Water does not act upon 
this metal, as it does upon Iron and Copper; for which rea» 
ſon it is not ſubject to ruſt : nevertheleſs, when it is expoſed 
to the air, its ſurface ſoon loſes its poliſh and ſplendour, 

Tin mixed with nitre and expoſed to the fire deflagrates 
with it, makes it detonate, and is immediately converted to 
a refrattory calx e for ſo all ſubſtances are called which are 
incapable of fuſion. 


Tin readily unites: with fulpbur, a and with it becomes + A 
irt and Sable maſs. 


SECTION VI. 
＋ Lua. 


| Nx x to Gold and Mercury Lead is the heavieſt of all 
metalline ſubſtances, but in hardnefs is exceeded by every 
one of them. Of all metals alſo it melts. the eaſieſt except 
Tin. While it is in fuſion there gathers inceſſantly on its 
ſurface, as on that of Tin, a blackith duſiy pellicle, which 


is nothing but a calx of Lead. 


This calx further calcined by A podaracg fire, the- owe 
being reverberated on it, ſoon grows white. If the caleinan 
tion be continued it becomes yellow, and at laſt of a beauti - 
1 Moe” wn this ſtate it is Gale Matte and is uſed as 

b 
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pigment. Minium' is not eaſily made, and the operation 
ſucceeds well in large manufaCtures only: 

Jo convert Lead into Litharge, which is the metal in a 
manner half vitrified, you need only keep it melted by a 
pretty ſtrong fire; for then as its ſurface gradually Fade 


it tends more and more to fuſion and vitrification. 


All theſe preparations of Lead are greatly diſpoſed to per- 


fect fuſion and vitrification, and for that purpoſe require but 


a moderate degree of fire; the calx or earth of Lead being 
of all metalline earths that which vitrifies the moſt eaſily. 
Lead hath not keg the property of turning into glaſs with 
ut it hath alſo that of promoting great- 
ly the vitrification of all the other imperfe& metals; and, 
when it is actually vitrified, procures the ready fuſion of all 
earths and ſtones in general, even thoſe which are refraCto- 
ry that is, which could not be fuſed without its belp. 
: Glaſs of Lead, beſides its great fuſibility, hath alſo the 
fingular property of being ſo ſubtile and active as to corrode 
and penetrate the crucibles in which it is melted, unleſs they 


| be of an earth that is exceeding hard, compact, and withal 


very refractory: for Glaſs of Lead being one of the moſt 
powerful fluxes that we know, if the earth of the crucible in 
which it is melted be in the ſmalleſt degree fuſible, it will 
be immediately vitrified ; eſpecially if there be any metallic 


matter in its compoſition. 


The great activity of Glaſs of Load may be weakened by 
joining it with other vitrifiable matters: but unleſs theſe be 
added in a very great proportion, it will ſtill remain power- 
ful enough to. penetrate common earths, and carry off 2 
matters combined with it. 

On theſe properties of Lead, and of the Glaſs of Go 
depends the whole buſineſs of refining Gold and Silver. It 
Hath been ſhewn, that as theſe two metals are indeſtructible 
by fire, and the only ones which have that advantage, they 
may be ſeparated from the imperfect metals, when mixed there- 
with, by expoſing the compound to a degree of fire ſufficient- 
Iy ſtrong to vitrify the latter; which, When once converted 
into glaſs, can no longer remain united with any metal that 
has its metalline form. But it is very difficult to procure 
this vitrification of the imperfect metals, when united with 
Gold and Silver; nay, it is in a manner impoſſible to vitrify 
them entirely, for two reaſons : firſt, becauſe moſt of them 


are naturally very difficult to vitrify; ; ſecondly, becauſe the 


union they have contracted with the perfect metals defends | 
_ in a manner, from the action of the * and that ſo 
| | much 
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metals is greater; which being indeſtructible, and in ſome 
ſort coating over thoſe with which they are alloyed, ſerve 
them as a preſervative and impenetrable ſhield againſt the 
utmoſt violence of ... a 
It is therefore clear, that a great deal of. labour may. be 


- 


faved, and that Gold and Silver may be refined to a much 


greater degree of purity than can. otherwiſe be obtained, if 
to a mixture of theſe metals with Copper, for inſtance, or 
any other imperfect metal be added a, certain e of 
Lead. For the Lead, by its known property, will infallibly 

produce the deſired vitrification ; and as it hkewiſe inereaſes 


the proportion of the imperfect metals, and fo leſſens that of 


the perfect metals, in the maſs, it evidently deprives the 
former of a part of their guard, and ſo effects a more com- 
hath the property of running through the crucible, and car- 
rying with it the matters which it has vitrißed, it follows, 


that, when the vitrification of the imperfect metals is ef- 


fected by its means, all thoſe vitrited matters together pe- 
netrate the veſſel containing the fuſed metalline maſs, diſap- 
pear, and leave only the Gold and Silver perfectly pure, and 

freed, as far as is poſſible, from all admixture of heterogene- 
ous pats... i oo Ek ow 


* 


Ihe better to promote the ſeparation of ſuch parts it is 
uſual to employ, in this proceſs, a particular ſort of fmall 
crucibles, made of the aſhes of calcined bones, which are 


_ exceedingly porous and eaſily pervaded. . They are called cu 


pels, on account of their figure, which is that of a wide- 


mouthed cup: and from hence the operation takes its name; 
for when we refine Gold and Silver in this manner we are 


ſaid to cupel thoſe metals. It is eaſy to perceive that the 
more Lead is added the more accurately will the Gold and 
Silver be refined; and that ſo much the more Lead ought to 
be added as the perfect metals are alloyed with a greater pro- 
portion of the imperfect. This is the molt ſevere. trial; to 
which a perfect metal can be put; and conſequently any 
metal that ſtands it may be fairly conſidered as ſuc , 
In order to denote the fineneſs of Gold, it is ſuppoſed to 
be divided into twenty -four parts called carats; and Gold 
which is quite pure and free from all alloy is ſaid to be twen- 
ty- four carats fine; that which contains r part of alloy is 
called Gold of twenty-three carats; that which contains gr 
of alloy is but twenty-two carats ; and ſo on. Silver again 
is ſuppoſed to be divided into twelve parts only, which 15 
FO FR * 3 led 
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F vitrification. In concluſion, as the Glaſs of Lead 
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"Mercury may be obtained. On this ſu 
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called penny: weights: fo that when abſolutely pure it is ſaid 


to be twelve penny-weights fine ; when it contains Ar of al- 


Joy, it is then called eleven penny-weights fine; when it 
contains Er of alloy, it is called ten penny- weights fine, and 
> „ JOEY 


Inn treating of Copper we promiſed to ſhew, under the ar- 


ticle of Lead, how to ſeparate it from Iron. The protels is 
founded on that property of Lead which renders it incapable 
of mixing and uniting with Iron, though it readily diffolves 
all other metalline ſubſtances. Therefore, if you have a 


' maſs compounded of Copper and Iron, it mult be fuſed 


with a certain quantity of Lead, and then the Copper, hav- 
ing a greater affinity. with Lead than with Iron, will deſert 
the latter and join the former, which being incapable of any 
union with Iron, as was ſaid, will wholly exclude it from 
the new compound. The next point is to ſeparate the Lead 
from the Copper; which is done by expoſing: the maſs com- 
pounded of theſe two metals to a degree of fire ſtrong enough 
to deprive the Lead of its metalline form, but too weak to 
have the ſame effect on the Copper; and this may be done; 
fince, of all the imperfe& metals, Lead is, next to Tin, the 
eaſieſt to be calcined, and Copper on the contrary reſiſts the 
greateſt force of fire longeſt, without loſing its metalline 
form. Now what we gain by this exchange, viz. by ſepa- | 
rating Copper from Iron and uniting it with Lead, conſiſts 
in this, that as Lead is calcined with leſs fire than Iron, the 
Copper is leſs expoſed to be deſtroyed: for it muſt be ob- 
ſerved that, however moderate the fire be, it is hardly poſh- 
ble to prevent a certain quantity thereof from being calcined 
in the operation. 3 
Lead melted with a third part of Tin ſorms a compound, 
which being expoſed. to a fire capable of making it thorough- 
ly red-hot, ſwells, puffs up, ſeems in ſome fort to take fire, 
and is prefently calcined. Theſe two metals mixed together 
are much ſooner calcined than either of them ſeparately. _ 
Both Lead and Tin are in ſome meaſure affected by wa- 
ter, and by a moiſt air; but they are both much leſs ſubject 
than Iron or Copper to be corroded by theſe ſolvents, and of 
courſe are much leſs liable to ruſt. IF . 
The vitriolic acid acts upon and diſſolves Lead, much in 
the ſame manner as it doth Silver. . 5 
The nitrous acid diſſolves this metal with much eaſe, and 
in great quantities; and from this ſolution a ſmall portion of 
bject ſec our Elements © 


I 


of the Practice of Chymiſtry. | 
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Wben this ſolution of Lead is diluted with a good deal of 
water, the Lead precipitates in the form of a white powder 
which happens becauſe the acid is herd too weak to 22880 
the Lead diſſolved. | 

If this ſolution of Lead be crenornted's to a bertel degree; 
it ſhoots into cryſtals formed like regular pyramids with 
ſquare baſes. Theſe cryſtals are of a ycllowith colour, and 
a ſaccharine taſte: they do not eaſily diffolve in water. This 
nitrous metalline ſalt has the ſingular property of detonating 
in a crucible, without any additament, or the contact of 
any other inflammable ſubſtance. This property it derives 
from the great quantity of phlogiſton contained in, and but 
looſely connected with, the Lead WES is one of its prices 

ples. ; | 
If ſpirit of ſalt, or even ſea-ſalt | in rukſdknes, be added to 
a ſolution of Lead in the nitrous acid, a white precipitate 
immediately falls; which is no other than che Lend united 
with the marine acid. This precipitate is extremely like the 
precipitate of Silver made in the ſame manner, and that be- 
ing called Luna cornea hath occaſioned this to be named 
Plumbum corneum. Like the luna cornea it is very fuſible, 
and being melted hardens like it into a kind of horny ſub⸗ 
ſtance: it is volatile, and may be reduced by means of in- 


flammable matters combined with alkalis. © But it differs | 


from the luna cornea in this chiefly, that it diſſolves eaſily 
in water; whereas the luna cornea, on the contrary, diſ- 
ſolves therein with great difficulty, and in a 1 ſmall quan- 
tit . . | 
Ap this precipitation of Lead from its lution i in ſpirit of | 
nitre-is procured by the marine acid, Lead is thereby proved 
to have a greater affinity with the latter acid than with the 
former. Yet, if Sea attempt to diffolve Lead directly by the 
acid of fea-falr, the ſolution is not ſo eafily effected as by 
the ſpirit of nitre, and it is always imperfect; for it wants 


one of the conditions eſſential to „ ſolution i in a . 


namely tranſparency. 

I Lead be boiled for a Mew? time in a lixiviom of fixed 
alkali, part of it will be diſſolved. 5 

gSulphur renders this metal refractory and ſoars fuGble; 
and the maſs they form when united together is friable. 
Hence it appears that ſulphur acts upon Lead much in the 
ſame manner as upon Tin; that is, it renders both theſe me- 
tals leſs fuſible, which are naturally the moſt fuſible of any, 
| "ww * e e Nee or Got Copper, 
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. Iron, metals which of themſelves flow with the greateſt 
difficulty. = a 185 f 
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Of Qu1cx-S1LVER, 


E treat of Quick-filver in a chapter apart, becauſe 
this metallic. ſubſtance cannot be claſſed with the 
metals properly ſo called, and yet has ſome properties which 
will not allow us to confound it with the ſemi-metals. The 
reaſon why Quick-filver, by the Chymiſts commonly called 
Mercury, is not reputed a metal, is, that it wants one of the 
eſſential properties thereof, to wit, malleability. . When it 
is pure and unadulterated with any mixture, it is always 
fluid, and of courſe vnmalleable. But as, on the other 
hand, it eminently poſſeſſes the opacity, the ſplendour, and, 
above all, the gravity of a metal, being next to Gold the hea- 
vieſt of all bodies, it may be conſidered as a true metal, dif- 
fering from the reſt no otherwiſe than. by being conſtantly in 
fuſion; which we may ſuppoſe ariſes from its aptneſs to flow 
with ſuch a ſmall degree of heat, that be there ever ſo little 
warmth on earth, there is ſtill more than enough to keep 
Mercury in fuſion ; which would become ſolid and malleable 
if it were poſſible to apply to it a degree of cold conſiderable + 
enough for that purpoſe. "Theſe properties will not allow us 
to confound it with the ſemi- metals. Add, that we are not 
yet aſſured by any undoubted experiment that it can be whol- 
ly deprived of its phlogiſton, as the imperfect metals may. 
| Indeed we cannot apply the force of fire to it as could be 
. wiſhed: for it is ſo volatile that it flies off and exhales in 
* vapours, with a much leſs degree of fire than is neceſſary to 
make it red-hot. The vapours of Mercury thus raiſed by 
the action of fire, being collected and united in a certain 
quantity, appear to be no other than true Mercury, retain- 
ing every one of its properties; and no experiment hath - 
ever been able to ſhew the leaſt change thus produced in its 
I Mercury be expoſed to the greateſt heat that it can bear 
without ſublimation, and continued in it for ſeveral months, 
or even a whole year together, it turns to a red powder, 
which the Chymills call Mercurius Pracipitatus * fe. 
| | 5 | But, 
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But, to ſucceed in this operation, it is abſolutely neceſſary 
that the heat be ſuch as is above · ſpecified; for this metallic 
ſubſtance may remain expoſed to a weaker heat for a conſi- 
5 of years, without undergoing any ſenſible 


derable num 
alteration. | | | 
Some Chymiſts fancied, that by this operation they had 
fixed Mercury and changed its nature; but without any 
reaſon: for if the Mercury thus ſeemingly tranſmuted be ex- 
poſed to a ſomewhat ſtronger degree of fire, it ſublimes and 
exhales in vapours as uſual; and thoſe vapours collected are 
nothing elſe but running Mercury, which has recovered all 
its properties without the help of any additament. ad 6 
Mercury has the property of diſſolving all the metals, Iron 
only excepted. . But it is a condition abſolutely neceſſary to 
thbe ſucceſs of ſuch diſſolution, that the metalline ſubſtances 
be poſſeſſed of their phlogiſton; for if they be calcined, 
Mercury cannot touch them: and hence it follows, that Mer- 
cury doth not unite with ſubſtances- that are purely earthy. 
Such a combination of a metal with Mercury is called an 
Amalgam. 'Trituration alone is ſufficient to effect it; how- 
ever, a proper degree of heat alſo is of uſe. | 
Mercury amalgamated with a metal gives it a conliſtence 
more or leſs ſoft, and even fluid, according to the greater or 
ſmaller proportion of Mercury employed. All amalgaths are 
- ſoftened by heat, and hardened by cold. OO, be 
Mercury is very volatile; vaſtly more ſo than the moſt un- 
fixed metals; moreover, the union it contracts with any me- 
tal is not ſufficiently intimate to entitle the new compound 
reſulting from that union to all the properties of the two 
ſubſtances united: at leaſt with regard to their degree of 
fixity and volatility. From all which it follows, that the 
beſt and ſureſt method of ſeparating it from metals diſſolved 
by it, 1s to expoſe the amalgam to a degree of heat ſufficient 
to make all the Quick-filyer riſe and evaporate; after which 
the metal remains in the' form of a powder, and being fuſed 
recovers its malleability. If it be thought proper to ſave the 
Quick-filver, the operation muſt be performed in cloſe veſ- 
ſels, which will confine and collect the mercurial vapours. 
This operation is moſt frequently employed to ſeparate Gold 
and Silver from the ſeveral ſorts of earths and ſands with 
which they are mixed in the ore; becauſe theſe two metals, 
Gold eſpecially, are of ſufficient yalue to compenſate the 
boſs of Mercury, which is inevitable in this procels : beſides, 
as they very readily amalgamate with it, this way of ſeparat- 
| 5 2 5 


* * 
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ing them from every thing unmerallic is very facile and com- 
modious. | 

Mercury is diſſolved by acids; but with circumſtances pe- 5 
culiar to each particular ſort of acid. es 
be vitriolic acid, concentrated and ohade betting bot, 
ſeizes on it, and preſently reduces it to a kind of white pow- | 
der, which turns yellow by the affuſion of water, but does 
not diſſolve in it; it is called Turbith Mineral. However, 
the vitriolie acid on this occaſion unites with a great part of 
the Mercury, in ſuch a manner that the compound is foluble 
in water. For if to the water which was uſed to waſh the 
Turbith a fixed alkali be added, there falls inſtantly a ruſſet- 
coloured precipitate, which is no other than Mercury ſepa- 
rated from the vitriolic acid * the intervention of the = 
kali. 

This difſolution of Mereury by the vitriolic acid is accom- 
panied with a very remarkable phenomenon; which is, that 
the acid contracts a ſtrong ſmell of volatile ſpirit of ſulphur : 
a notable proof that part of the phlogiſton of the Mercury 
hath united therewith. And yet, if the Mercury be fepa- 
rated by means of a fixed alkali, it does not appear to have 
ſuffered any alteration. Turbith mineral is not ſo volatile as 
pure Mercury. EN A 

The nitrous acid diſſol ves Mereury with enfe. | The e 
tion is limpid and tranſparent, and as it grows cold ſhoots 

into cryſtals, which are a nitrous mercurial ſalt. 
If this ſolution be evaporated to dryneſs, the Mercury re- 
mains impregnated with a little of the acid, under the form 
of a red powder, which hath obtained the names of Ned 
Precipitate, and Arcanum Corallinum. This e e 
as well as Turbith, is leſs volatile than pure Mercury. 

If this ſolution of Mercury be mixed with a ſolution of 
Copper, made likewiſe in the nitrous acid, and the mixture 
evaporated to dryneſs, there will remain a green powder cal- 
led Green Precipitate, Theſe Procipitates are cauſtic and 
corroſive; and are uſed as ſuch in ſurgery. - Fa 

Though Mercury be diſſolved more eafily and completely 
by the nitrous acid than by the vitriolic, yet it has a greater 
affinity with the latter than with the former: for if a vitriolic 
acid be poured into a ſolution of Mercury in ſpirit of nitre, 
the Mercury will quit the latter acid in which it was diffoly- 
ed, and join the other which was added. The ſame thing 8 
happens when the marine acid is 82 — of the ot 
Friole: 


e 
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Mercury combined with ſpirit of falt forms a fingular- bo- 


2 ; a metalline ſalt which ſhoots into long cryſtals, pointed 
like daggers. This falt is volatile, and ſublimes eaſily with- 


out decompoſition. It is moreover the moſt violent of all 


the corrofives hitherto diſcovered by Chymiſtry. It is called 
Corrofive” Sublimate, becauſe it muſt abſolutely be fublimed 


to make the combination perfect. There are ſeveral ways of 


doing this: but the operation will never fail, if the Mercury 
be rarefied into er ct: and meet with the marine acid in ® 
| mit tate? 997 
Corroſive Sublimate is Aiffolved 8 water, Yi in very 
tall quantities only. It is decompounded by fixed alkalis, 
which precipitate the Mercury in a reddiſh yellow 5 85 
called, on account of its colour, Yellow Precipitate. © 

If Corrofive Sublimate be mixed with tin, and the com- 
pound diſtilled, a liquor comes over which continually emits 
abundance of denſe fumes, and, from the name of its in 
ventor, is called the Smoking Liquor of Libabius. This li- 
quor is no other than the tin combined with the marine acid 
of the Corroſive Sublimate, which therefore it hath' actually 
decompounded: 'whenee it follows, that this Nn hath a Bre 
er affinity with tin than with Mereury. 

The marine acid in Corroſive Sublimate is not guide ſatu- 
rated with Mercury; but is capable of taking up a much 
greater quantit 7 thereof. For if Corroſive Sublimate be 
mixed with freſh Mercury, and ſublimed a ſecond time, ano- 
ther compound will be produced ee much more 


Mercury, and leſs aerimonious; for which reaſon it is named 


Sweet Sublimate of Mercury; Mercurius dulcis, Aquila alba. 
This compound may be taken internally, and is purgative or 

emetic according to the doſe adminiſtered: It may be ren- 
dered {till more gentle by repeated ſublimations, and then it 


takes the title of Panacea Mercurialis. No way hath hi - 


therto been found to diſſolve Mercury in aqua regis without 
great difficulty, and even then it is but imperfectly diſſolved. 


Mercury unites eaſily and intimately with ſulphur. If theſe 
two ſabſtances be only rubbed together in a gentle heat, or 


even without any heat, they will contract an union, though 
but an incomplete one. This combination takes the form of 


a black powder, whioh has procured it the name of Ethiops 
Mineral. 


It a more intimate and perfect union be deſired, this eom- 


pound muſt be expoſed to a ſtronger heat; and then a red 
ponderous ſubſtance will be ſublimed, appearing like a mals 


of bs RE this 18 the cnn defired, and is 
called 


of 


5 
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called Cinabar. In this form chiefly is Mercury found in the 
bowels of the earth. Cinabar finely levigated acquires a 
much brighter red colour, and is known to painters by the 
name of Vermilion. - | 1 N 
Cinabar riſes wholly by ſublimation, without ſuffering any 
decompoſition ; becauſe the two ſubſtances of which it con- 
ſiſts, ' viz. Mercury and Sulphur, are both volatile. 
Though Mercury unites and combines very well with ſul- 
phur, as hath been ſaid, yet it hath leſs affinity with that mi- 
neral than any other metal, Gold only excepted : whence it 
follows, that any of the other metals will decompound Cina- 
bar, by uniting with its ſulphur, and fo ſetting the Mercury 
at liberty to appear in its-uſual form. Mercury thus ſeparat- 
ed from ſulphur is eſteemed the pureſt, and bears the name 
of Mercury revivified from Cinabar. „ : 
Iron is generally uſed in this operation, preferably to the 
other metals, becauſe among them all it has the greateſt afh- 
_nity with. ſulphur, and is the only one that has none with 
ar. 24 5.7 by V 
. . _  Cinabar may alſo be decompounded by means of fixed al · 
Kalis; the affinity of theſe ſalts with ſulphur being generally 
greater than that of any metalline ſubſtance whatever. 
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RN of Antimony is a metallie ſubſtance of a pret- 
ty bright white colour. It has the ſplendour, opacity, 
and gravity of a metal: but it is quite unmalleable, and 
TER __ _crumbles to duſt, inſtead of yielding or ſtretching, under 
mW the hammer; on which account it is claſſed with the Semi- 
il! + mera © A I | 
It begins to flow as ſoon as it is moderately red; but, like 
the other Semi-metals, it cannot ſtand a violent degree of 
fire; being thereby diſſipated into ſmoke and white vapours, 
which adhere to ſuch cold bodies as they meet with, and fo 
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are collected into a kind of Farina called Flowers of Anti- 


Mon,, rs Mo e 
If Regulus of Antimony, inſtead of being expoſed to a 
ſtrong fire, be only heated ſo moderately that it ſhall not 
even melt, it will calcine, loſe its phlogiſton, and take the 


form of a greyiſh powder deſtitute of all - ſplendour: this 


powder is called Calx of Antimony.” © oo 
This calx is not volatile like the Regulus, but will endure 
a very violent fire; and being expoſed thereto will flow, and 
turn to a glaſs of the yellowiſh colour of a hyacinth. 7; 
It is —_ obſerved, that the more the Regulus is deprived 
of its phlogiſton by continued calcination, the more refrac- 
tory is the calx obtained from it. The glaſs thereof has alſo 
ſo much the leſs colour, and comes the nearer to common 
glaſs. 5 . e We TS Fo 
a The calx and the Glaſs of Antimony will recover their 
metalline form, like every other Calx and Glaſs of a metal, if 
reduced by reſtoring to them their loſt phlogiſton. Yer if 
tthe calcination be carried too far, their reduction will be- 
come much more difficult, and a much ſmaller quantity of 
Regulus will be reſuſcitated. _ ** 1 
Regulus of Antimony is capable of diſſolving the metals: 
but its affinities with them are various, and differ according 
to the following order. It affects Iron the moſt powerfully, 
next Copper, then Tin, Lead, and Silver. It promotes the 
IO of metals, but makes them all brittle and unmalle- 
able. | ke ew au nag 2-4 
It will not amalgamate with Mercury; and though by cer- 
tain proceſſes, particularly the addition of water and conti- 
nued trituration, a ſort of union between theſe two ſubſtan- 
ces may be produced, yet it is but apparent and momentary; 
for, being left to themſelves and undiſturbed, they quickly 
diſunite and ſeparate *. Sy. 20 | 
The vitriolic acid, aſſiſted by heat, and even by diftilla- 
tion, diflolves Regulus of Antimony. The nitrous acid like- 
wile attacks it: but the ſolution can by no art be made clear 


** 


IM. Malouin, however, hath found a way to unite theſe two metallic ſub- 
ſtances : but then he does it — interpoſition of ſulphur ; that is, he com- 
bines crude Antimony with Mercury. This combination is brought about in 
the ſame way that ers Mineral is made; viz. either by fuſion, or by 
trituration only without fire. It reſembles the common Athiops, and 
Malouin calls it Atbiops of Antimony. He obſerved that Mercury unites 
with Antimony much more intimately, by melting, than by rubbing them 


together, > 
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and limpid : fo that the Regulus is only calcined, ina man# 
ner, by this acid. 

Tbé marine acid diſſolves it well enough; but chen it 
muſt be exceedingly concentrated, and applied in a peculiar 
manner, and eſpecially by diſtillation. One of the beſt me- 
thods of procuring a perfect union between the acid of ſea- 
falt and Regulus of Antimony, is to pulverize the latter, mix 
it with corroſive ſublimate, and diſtil the whole. There riſ- 


es in the operation a white matter, thick, and ſcarce fluid, 


which is no other than the Regulus of Antimony united and 
combined with the acid of ſea-falt. This compound is ex- 
tremely corroſive, and is called Butter of Antimony. - 3 
It is plain that the corroſive ſablimate is here * 
ed; that the Mercury is revivified, and that the acid which 
was combined therewith hath quitted it to join the Regulus 
of Antimony, with which its affinity is greater. This Butter 
of Antimony by repeated diſtillations acquires a conſiderable 
_ of fluidity and limpidneſs. | | 
f the acid of nitre be mixed with Butter of Anticnony, 
and the whole diſtilled, there riſes an acid liquor, or a fort 
of aqua regis, which ſtill retains ſome of the diſſolved Regu- 
lus, and is called Bezoardic Spirit of Nitre. Aſter the di- 
ſtillation there remains a white matter, from which freſh 


ſpirit of nitre is again abſtracted, and which a, then 
waſhed with water is called Bezoar Mineral. This 
Mineral is neither ſo volatile nor fo cauſtic as Butter of Anti- 


ezoar 


mony ; becauſe the nitrous acid hath not the property of vo- 
latilizing metallic ſubſtances, as the marine acid does, and 
becauſe it remains much more REP com with the 


reguline part. 


If Batter of Antimony be mixed with water, he liquor 
immediately becomes turbid and milky, and a precipitate 
falls, which is nothing but the metallic matter partly ſepa- 
rated from its acid, which is too much weakened by the ad- 
dition of water to keep it diflolved. Yet this precipitate {till 
retains a good deal of acid; for which reaſon it continues to 
be a violent emetic, and in ſome degree corroſive. It hath 
therefore been very improperly called Mercurius Vite. 

The proper ſolvent of Regulus of Antimony is aqua regis; 
by means whereof a clear and limpid ſolution of this Semi- | 


metal may be obtained. 


Regulus of Antimony mixed with nitre, and vrgieBed 4 in- 


to a red-hot crucible, ſets the nitre in a flame, and makes it 


detonate. As it produces this effect by means of its phlo- 
gilton, it muſt needs at the ſame time be calcined, and loſe 


. | | ity - 
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its metallic properties, which accordingly happens, and when 
the nitre is in a triple proportion to the Regulus, the latter 
Is ſo perfectly calcined as to leave only a white powder, which 
is fuſed with great difficulty; and then turns to a faintly eo - 
loured glaſs; not very different from common glaſs, and 
which is not reducible to a Regulus by the addition of in- 
flammable matter; at leaſt it yields but a very ſmall quantity 
thereof. If lefs nitre be uſed; the calx is not fo White ; the 
glaſs it produces is more like a metalline glaſs; and js more 
_ eafily reduced. The calx of the Regulus thus prepared by 
nitre is called, on account of the medicinal virtue aſcribed to 
it, Diaphoretic Antimony, or Diaphoretic Mineral. 
'Nitre always becomes an alkali by deflagration; and in the 
preſent caſe retains part of the calx, which it even renders 
ſoluble in water. This calx may be ſeparated from the alkali, 
if an acid be employed to precipitate it; and then it is called 
Materia Perlata. This pearly matter is a calt of Antimony, 
ſo completely deprived of its phlogiſton as to be altogether 
incapable of reduction to a Regulus. 5 Fa 


Regulus of Antimony readily joins and unites with ful- 
phur, forming therewith a compound which has a very faint 
metallic ſplendour. This compound appears like a maſs of 
long needles adhering together laterally ; and under this form 
it is uſually found in the ore, or at leaſt when only ſeparated 
by fuſion from the ſtones and earthy matters with which the 
ere is mixed. It is called Crude Antimony. : 
Antimony flows with a moderate heat, and becomes even 
more fluid than other metallic ſubſtances. The action of fire 
diſſipates or conſumes the ſulphur it contains, and its phlo- 
giſton alſo, ſo as to convert it into a calx and a glaſs, as it 
does the Regulus. | Ee 

Aqua regis, which we obſerved to be the proper ſolvent of 
the Regulus, being poured. on Antimony, attacks and diſ- 


ſolves the reguline part, but touches not the ſulphur; in con- 
fequence whereof it decompoſes the Antimony, and fepa= © 


rates its ſulphur from its Regulus. | 
There are ſeveral other ways of effecting this decompoſi- 
tion, and obtaining the reguline part of Antimony by itſelf: 
they conſiſt either in deſtroying the ſulphureous part of the 
Antimony by combuſtion, or in melting the Antimony with 
ſome ſubſtance which has a greater affinity than its reguline 
part with ſulphur. Moſt metals are very fit for this latter 
purpoſe: for though the Regulus has a conſiderable affinity | 
with ſulphur, yer all the metals, except Gold: and Mereury, 
| * | If 


* 
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If therefore Iron, Copper, Lead, Silver, or Tin, be melt- 

ed with Antimony, the metal employed will unite with the 
ſulphur, and ſeparate it from the Regulus. 5 

It muſt be obſerved, that, as theſe metals have ſome affi- 
nity with the Regulus of Antimony, the Regulus will be 
joined in the operation by ſome of the metal employed as a 
Precipitant, (ſo thoſe ſubſtances are called which ſerve as the 

means of ſeparating two bodies from each other); and there- 

fore the Regulus procured in this manner will not be abſo- 

lufely pure: on this account care is taken to diſtinguith each 

dy adding the name of the metal employed in its precipita- 
tion; and thence come theſe titles, Martial Regulus of An- 
timony, or only Martial Regulus, Regulus Veneris; and fo 

of the reſt. . 1 _ ME 
Antimony is employed with advantage to ſeparate Gold 

from all the other metals with which it may be alloyed. It 

has been ſhewn, that all the metals have a greater affinity 

than the reguline part of Antimony with ſulphur, Gold only 
excepted; which 1s incapable of contracting any union there- 

with : and therefore, if a maſs compounded of Gold and ſe- 

veral other metals be melted with Antimony, every thing in 

that maſs which is not Gold will unite with the Alphur of 

the Antimony. This union occaſions two ſeparations, to wit, 

that of the ſulphur of the Antimony from its reguline part, 

and that of the Gold from the metals with which it was a- 
dulterated; and from the whole two new compounds ariſe; 
namely, a combination of the metals with the ſulphur, 

which being lighteſt riſes to the ſurface in fuſion; and a me- 

talline maſs, formed of the Gold and the reguline part of the 
Antimony united together, which being much the heavieſt 
ſinks to the bottom. There is no difficulty in parting the 

a Gold from the Regulus of Antimony with which it is alloy- 
ed: for the metalline maſs needs only be expoſed to a degree 
of fire capable of diſſipating into vapours all the Semi- metal 
it contains; which being very volatile, the operation is much 
eaſier, and more expeditiouſly finiſhed, than if the metals 
with which the Gold was debaſed were to be vitrified on the 
= | cupel; without taking into the account, that, if Silver were 
| - one of them, recourſe muſt needs be had to the proceſs of 

ti | | quartation after that of the cupel. | 

N 
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If equal parts of nitre and Antimony be mixed together, 
and the mixture expoſed to the action of fire, a violent deto- 

| nation enſues; the nitre deflagrating conſumes the ſulphur of 
| l ] the Antimony, and even a part of its phlogiſton. After the 
ity detonation there remains a greyiſh matter which contains fix- 


ed 
WES 


"* 
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ed nitre, vitriolated tartar, and the reguline part of the An- 
timony in ſome meaſure deprived of its phlogiſton, and half 
vitrified by the action of the fire, which is conſiderably in- 

_ creaſed by the deflagration. This matter is called "Liver F 

 Antimony. 

If, inſtead of equal parts of nitre and Ainitviony| two parts 
of the former be uſed to one of the latter, then the reguline 
part loſes much more of its phlogiſton, and remains in the 
form of a yellowiſh powder. Fs 


— 


Again, if three parts of nitre be taken to one of Ann 


ny, the Regulus is thereby entirely robbed of its phlogiſton, 
and converted to a white calx, which bears the name of Dia. 
phoretic Antimony, or Diaphoretic Mineral. The pearly 
matter may be precipitated by pouring an acid on the faline 
ſubſtances which here remain after the detonation, in the 
' ſame manner as we ſhewed above was to he" ho wah NT 
to the Regulus. 

In the two laſt operations, where the nitre is in a double 
or triple proportion to the Antimony, the reguline part is 


found after the detonation to be converted into a calx, and 


not into a half-vitrified matter, which we have ſeen is the ef. 
fect when equal parts only of nitre and Antimony are uſed. 
The reaſon of this difference is, that in theſe two caſes the 


reguline part, being wholly, or almoſt wholly," deprived of 


its phlogiſton, becomes, as was obſerved, more difficult to 
fuſe, and conſequently cannot begin to vitrify i in the ſame 


degree of heat as that which hath not loſt ſo much of its 


phlogiſton. If, inſtead of performing the operation with e- 
qual parts of nitre and Antimony alone, a portion of fome 
ſubſtance which abounds with phlogiſton be added, in that 


caſe the ſulphur only of the Antimony will be conſumed, and 


the Regulus will remain united with its Phlogiſton and 7 8 
rated from its ſulphur. 

The Regulus prepared in this manner is abſolutely pure, 
becauſe no metalline ſubſtance being employed, none can 


mix with and adulterate it. It is called n ef Antimony 


per ſe, or only Regulus of Antimony. 


It is true indeed that in this operation much of the regu- 


line part unavoidably loſes its phlogiſton and is calcined, and 
conſequently a much ſmaller quantity of Regulus is obtain- 


ed than when metalline precipitants are employed: but this 
loſs is eaſily repaired, if it be thought proper, of ny. 


to the calcined part its loſt phlogiſton. 


Sos 00e eie with two parts of fixed alkali yields no 
* Regulus, 
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Regulus, but is entirely diſſolved by the falt, and ſorms with 
it a maſs of a reddiſh yellow colour. | 
The reaſon why no precipitate is produced on this occa- 


timony forms therewith the combination called Liver of Sul- 
phur, which by its nature is qualified to keep the reguline 
part diſſolved. This maſs formed by the union of the un- 
timony with the alkali is foluble in water. If any acid 
whatever be dropt into this ſolution, there falls a precipitate 
of a reddiſh yellow colour; becauſe the acid unites with the. 

alkali, and forces it to quit the matters with which it was 
combined. This precipitate is called Golden Sulphur of Anus» 
timony. e . | 

As in the operation for preparing Regulus of Antimony per 
Je, ſome of the nitre is, by the inflammable matters added 
thereto, turned to an alkali, this alkali ſeizes on part of the 


Antimony, and therewith forms a compound like that jult 


deferibed. Hence it comes, that if the ſcoria formed in this 


= ceſs be diſſolved in water, and an acid dropped into the 


ſolution, 2 true golden ſulphur of Antimony is thereby ſepa» 
C *. ; | 


© This union of Antimony with an alkali may alfo be brought 
about by the humid way; that is, by making uſe af an alkali 
reſolved into a liquor, and boiling the mineral in it. The 
alkaline liquor, in proportion as it acts upon the Antimony, 
gradually becomes reddith and turbid. If left to ſettle and 
Fool when well faturated therewith, it gradually depoſites the 
Antimony it had taken up, which precipitates in the form of 
a ted powder; and this precipitate is the celebrated remedy 
known by the name of XKermes Mineral. It is plain that the 
kermes is nearly the ſame thing with the golden ſulphur: yet 
it differs from it in ſome reſpects; and eſpecially in this, that 
being taken inwardly it operates much more gently than the 
golden ſulphur, which is a violent emetic. Nitre fixed by 
charcoal, and refolved into a liquor, is the only alkali em- 
ployed in preparing the kermes. f vo 

It was ſhewn above, that Regulus of Antimony mixed and 


_ diſtilled with corrofiye ſublimate decompounds it, diſengages 


the Mercury, and joining itſelf to the marine acid forms 
therewith. a new combination, called Butter of Antimony. 
If the ſame operation be performed with crude Antimony 
inſtead of its Regulus, the ſame effects are produced: but 
then the Antimony itſelf is alſo. decompoſed; that is, the 
reguline part is ſeparated from the ſulphur, which being ſet 
ree unites with the Mercury, now alſo at liberty, and theſe 

„„ 1 yy a two 
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two together farm a true. cinabary called Cinabar M7 Anti | 
wen. Sd | 


- of Bromy TH. 5 | 


Bisuu TH, known alſo by the name of Tin-glafs, i is 2 
ſemi- -metal, having almoſt He ſame appearance as Regulus 
of Antimony; yet it has a more duſky caſt, inclining ſome 
what to red, and even preſents ſome changeable ſtreaks, 5 

eſpecially after lying long in the air. 

When expoſed to the fire it melts log before it is * 5 414. 
conſequently with leſs heat than Regulus of * Antimony, 
which does not flow, as was ſhewn Jr. till it begin to be 
red-hot. It becomes volatile, like all the other ſemi- metals, 
when acted on by a violent fire: being kept in fuſion b 55 
proper degree of heat it loſes its phlogiſton with irs met 
form, and turns to a * or a calx; and that again is 

converted into glaſs by the continued action of fire. The 
:calx and glaſs of Biſmuth may be reduced, like any 8 
metallic calx, by reſtoring their phlogiſton. : 

Biſmuth mixes with all the metals in - fuſion, and even fav: 
cilitates the fuſion of ſuch as do not otherwiſe flow readily. 
b whitens them by its union, ang e their n 


24 
It amalgamates with Mercury, if they be rubbed together | 
with the addition of water: yet after ſome time theſe two 
metalline ſubſtances deſert each other, and the Biſmuth ap- 
pears again in the form of a powder. Hence it is plain, that 
the union it contracts with Mercury is not perfect; and yet 
it has the ſingular property of attenuating Lead, and alter- 
ing it in ſuch a manner that it afterwards amalgamates wick 
Mercury much more perfectly, ſa as even to pals with it 
through ſhamoy leather without any ſeparation. The Biff. | 
muth employed in making this amalgama afterwards ſepa :x 
rates from it ſpontaneoufly, as uſual; but the Lead ſtill con. 
tinues united with the Mereury, and Mugs retains the BY | 
en acquired. 
e vitriolic acid does not diffolve Bifinagh: its proper 
ſolvent is the nitrous acid, which diflolves it with ane | 
and abundance of fumes. 
Biſmuth diſſolved in the nitrous a is precipitated not on: 
* by N but even by the oy ved of water. This 


PRA, 
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ipitate is extremely white, and known by the name of 
Mas er, of Biſmuth. 

The acid of ſea- ſalt and aqua regis likewiſe a& upon Bit 
muth, but with leſs violence. 

This ſemi-metal does not ſenſibly deflagrate with nitre; 

it is quickly deprived of its phlogiſton, and turned into 
2 vitrifiable calx, when expoſed with it to the action of fire. 
It readily unites with ſulphur in fuſion, and forms there- 
With a compound which appears to conſiſt of e adher- 
ing laterally to each other. 

It may be ſeparated from the ſulphur with which is is com- 
| bined, by only expoling it to the fire, without any addita- 
ment; for the ſulphur is either conſumed or ſublimed, and 
Leaves the Biſmuth behind. 


SECTION, II. 
"Of: 2 K N c. 


de to appearance differs but little den Biſcnuth, an 
1 even been confounded with it by ſeveral authors. Never 
cheleſs, beſides that it has ſomething of a blueiſh caſt, and 
is harder than Biſmuth, it differs Pol 1 it efſentially in its 
properties, as will preſently be ſhewn. Thefe two metallic 
ſubſtances ſcarce. reſemble each other in any ching; but the 
qualities common to all ſemi-metals. 

Zinc melts the moment it grows red in the fire, and ® 
alſo begins to turn to a calx, which, like any other metallic 
_ calx, may be reduced by means of the phlogiſton : but if the 
Hire be conſiderably increaſed, it ſublimes, flames, and burns 
like an oily matter; which is a proof of the great quantity 
of phlogiſton in its compoſition. At the fame time abun- 
dance of flowers riſe from it in the form of white flakes, fly- 
Ing about in the air like very light bodies; and into this 
form may the whole ſubſtance of the Zinc be converted. Seve- 
ral names have been given to theſe flowers, ſuch as Pompho- 

* Philoſophic Wool. They are ſuppoſed to be no other than 

1 Zinc itſelf deprived of its phlogiſton ; yet no body bas 
hitherto been able to reſuſcitate them in the form of Zinc, 
by reſtoring their phlogiſton according to the methods uſed 
in the reduftion of metals. Though they riſe in the air 
with very great eaſe while the Zinc is calcining, yet when 
once formed they are very fixed; for they withſtand the ut- 
moſt violence ot Are, and are. eapable of being vitrifie, 


TEN : eſpecially 
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eſpecially if joined wich a fixed alkali. They are foluble i . 
acids. 

Zinc unites with all metalline e except Biſmuth. a 
It has this ſingular property, that being mixed with Copper, 
even in a conſiderable quantity, ſuch as a fourth part, it does 


not greatly leſſen the ductility thereof, and at the ſame time 5 


communicates to ir a very beautiful colour not unlike that of 
Gold: on which account the compoſition is frequently made, 
and produces what is called Braſs. This metal melts much 
more eaſily than Copper alone, becauſe of the Zinc with 
which it is alloyed. If it be expoſed to a great degree t 
heat, the Zinc which it contains takes fire, and ſublimes i in 
white flowers, juſt as when it is pure. i 
It is to be obſerved, that Braſs is ductile only whale it 
cold, and not then, unleſs the Zinc uſed in making it was 
very pure; otherwiſe the compoſition will prove but a Tem- 
bac or Princes Metal, having very little malleability. _ - | 
Zinc is very volatile, and carries off with it any metallic 


ſubſtance with which it is fuſed, making a kind of ſublimate _ 


thereof. In the furnaces. where they ſmelt ores containing 
Zinc, the matter thus ſublimed is called Cadmia Fornacum, 
to diſtinguiſh it from the native Cadmia called alſo Calamine, 
or Lapis Calaminaris ; which, properly ſpeaking, is an ore- 
of Zinc, containing a great deal of that ſemi - metal, toge- 
ther with ſome Iron, and a ſtony ſubſtance. The name af 
Cadmia Fornacum is not appropriated ſolely to the metallic | 
ſublimates procured by means of Zinc, but is given in ge- 
neral to all the metallic ſublimates found in ſmelting houſes. 

If a violent and ſudden heat be applied to Zinc, it ſub- 
limes in its metalline form; there not being time for it 0 
burn and be reſolved into flowers. 8 
This ſemi-metal is ſoluble in all the ncids, but We | 
in ſpirit of nitre, which attacks and aue it with —_ 
great violence. 

Zinc has a greater 3 than iron or copper md the 
vitriolic acid; and therefore it decompounds the green and 
blue vitriols, 1 thoſe two metals by uniting with 
the vitriolic acid, with which it forms a metallic ſalt, or vi- 
triol, called IVhite Vitriol, or Vitriol of Zinc. 5 

Nitre mixed with Zinc, and projected into a t eru- 
cible, detonates with violence, and during the detonation 
there riſes a great quantity of white flowers, like ale: whick 
appear when it is calcined by itſelf... 
eee has no ALE over Ginc- Even liver of „ flphur, 


1 5a; which 
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which diſſolves all other metallic ſubſtances, contracts no 


and moſt eee; plain Arſenic. 


union with this ſemi-metal. 


_ - Meſſrs. Hellot and Malouin have beſtowed a great deal of 


pains on this ſemi- metal. An account of their experiments 


is to be found in the Memoirs of the Academy of Sciences. 


err ti 
Of Ruxdurus of AngENnIC. _ 


= ReGvr ts of Arſenic is the moſt volatile of all the ſemi- 
metals. A very moderate heat makes it wholly evaporate; 
and fly off in fumes ; on which account it cannot be brought 
to ſulion, nor can any conſiderable maſſes thereof be obtain- 
ed. It has a metallic colour, ſomewhat reſembling Lead; 


but it ſoon loſes its ſplendour when expoſed to the air. 


It unites readily enough with metallic ſubſtances, having 


che ſame affinities with them as Regulus of Antimony harh. 


R makes them brittle, and unmalleable. It hath alfo the 


. Property of rendeting them volatile, and greatly facilitates 


their ſcorification. a a 

It very eaſily parts with its phlogiſton and its metallic form. 
When expoſed to the fire it riſes in a kind of ſhining ery- 
Ralline calx, which, on that account, looks more like a ſa- 


Ine matter than a metallic calx. To this calx or theſe flowers 


are given the names of White Arſenic, Cryſtalline Arſenic, 
The properties of this ſubſtance are very ſingular, and ex- 
tremely different from thoſe of any other metallic calx. Hi- 
thetto it hath been but little examined; and this led me to 
make ſome attempts towards diſcovering its nature, which 
may be ſeen in the Memoirs of the Academy of Sciences. 
Arſenic differs from every other metalline calx, firſt, in 
being volatile; whereas the calces of all other metallic ſub- 
ſtances, not excepting thoſe of the moſt volatile ſemi-metals, 
ſuch as Regulus of Antimony and Zinc, are exceeding fix- 
ed; and, ſeconglly, in having a ſaline character, which is not 
found in any other metalline cals. . _ . 
The faline character of Arſenic appears, firſt, from its 
being ſoluble in water; ſecondly, from its corroſive quality, 
which makes it one of the mk violent poiſons: a quality 


from which the other metallic ſubſtances are free, when they 
are not combined with ſome ſaline matter. Regulus of An- 
timony mult however be excepted. But then the beſt Chy- 
miſts agree that this ſemi-metal is either nearly of the ſame 

” 5 nature 
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nature with Arſenic, or contains a portion thereof in its 
compoſition: beſides, its noxious qualities never diſcover 


themſelves ſo plainly as when it is combined with ſome acid. 
Laſtly, Arſenic acts juſt like the vitriolic acid upon nitre; 
that is, it decompounds that neutral falt, by expelling its 
acid from its alkaline baſis, of which it takes poſſeſſion, and 


therewith forms a new ſaline compound. 


This combination is a ſpecies of ſalt that is perfectly 3 


tral. When the operation is performed in a cloſe veſſel, the 
ſalt ſhoots into eryſtals in the form of right-angled:quadran= 


gular priſms, terminated at each extremity by pyramids that 


are alſo quadrangular and right-angled; ſome of which how= 
ever, inſtead of ending in a point, are obtuſe as if truncat= 
ed. The conſequence is different when the operation is per- 


formed in an open veſſel; for then nothing is obtained but 


an alkaline ſalt impregnated with Arſenic, which cannot be 
cryſtallized. Fe e | | ys 


The cauſe of this different effect is, that, when the 1 


nic is once engaged in the alkaline baſis of the nitre, it can 


never be ſeparated from it by the utmoſt force of fire, ſo long 


as it is kept in a cloſe veſſel; whereas, if you expoſe it to 
the fire without that precaution, it readily ſeparates from it. 
This property of arſenic was never before obſerved by any 


Chymiſt, and therefore this our new ſpecies of Neutral arſe- 


nical ſalt was abſolutely unknown till lately. 


This new falt poſſeſſes many fingular properties, the chief | 


of which are theſe. Firſt, it cannot be decompounded by 
the intervention of any acid, even the ſtrongeſt acid of vi- 
triol; and this, joined to its property of expelling the nitrous 
acid from its baſis, ſhews that it has a very great affinity 
with fre allies 7 5 CI . | ; 

Secondly, this very ſalt, on which pure acids have no ef- 
fecct, is decompounded with the greateſt eaſe by acids united 
with metallic ſubſtances. The reaſon of this phenomenon 


is curious, and furniſhes us with an inſtance of what we ad- 


vanced concerning double affinities. 


If. to a reſolution of any metallic ſubſtance whatever, 


made by any acid whatever, (except that of Mercury by the 
marine acid, and that of Gold by aqua regis , a certain 


quantity of our New Salt diſſolved in water be added, the 


metallic ſubſtance is inſtantaneouſly ſeparated from the acid 


in which it Was diflolved, and falls to the bottom of the li- 


quor. | | 


All metallic precipitates obtained in this manner are found 
to be a combination of the metal with Arſenic; whence it 


K | neceſſarily 
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neceſſarily follows that the new Neutral Salt is by this means 
decompounded, its arſenical part uniting with the metallic 

| ſubſtance, and its alkaline baſis with the acid in which that 
ſubſtance was diſſolvet. 

The affinities of theſe ſeveral bodies muſt 15 ccnſlileved, as 
operating on this occaſion in the following manner: The 
acids which tend to decompound the Neutral Salt of Arſenic, 
by virtue of their affinit * with its alkaline baſis, are not able 
to accompliſh it, becauſe this affinity is powerfully counter- 

_ ated by that which the Arſenic has with the ſame alkaline 
baſis, and which is equal or even ſuperior to theirs. But if 
theſe acids happen to be united with a ſubſtance which natu- 
rally has a very great affinity with the arſenical part of the 
Neutral Salt, then, the two parts of which this Salt conſiſts 
being drawn different ways by two ſeveral affinities tending 

do ſeparate them from each other, the Salt will undergo a 
_ +. decompoſition, which could not have been effected without 
the help of this ſecond affinity. Now, as metallic ſubſtan- 
ces have a great affinity with Arſenic, it is not ſurpriſing 
that that the Neutral Salt of Arfenic, which cannot be de- 
compounded by a pure acid, ſhould nevertheleſs yield to an 
acid combined with a metal. The decompoſition of this 
Salt, therefore, and the precipitation which of courſe it pro- 
duces in metallic ſolutions, are brought about by the means 
of a double affinity; namely, that of the acid with the al- 
kaline baſis of the Neutral Salt, and that of the metal with 
the arſenical part of that ſalt. | 

Arſenic has not the ſame effect on ſea-ſalt as on nitre, 108 
cannot expel its acid: a very ſingular phenomenon, for 
which it is hard to aſſign a reaſon; for the nitrous acid is 
known to have a greater affinity than the marine acid with 
alkalis, and even with the baſis of ſea- ſalt irſelf. 

Yet Arſenic may be combined with the baſis of ſea · ſalt, : 
and a Neutral Salt thereby obtained, like that which reſults 
from the decompoſition of nitre by Arſenic: but for that 
purpoſe a quadrangular nitre muſt be firſt prepared, and Ar- 
ſenic applied thereto as to common nitre. 

The Salt produced by uniting Arſenic with the baſis of 85 
ſea · ſalt very much reſembles the Neutral Salt of Arſenic 
above treated of as well in the figure of its cryſtals as in its 
ſeveral properties. 

Alrſenic preſents another agree phenomenon, both with 
the alkali of nitre and with that of ſea-falt; which is, that if it be 
pa with theſe ſalts 1 in a fluid ſtate, it forms with them 


-A laline 
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a ſaline compound, quite different from the Neutral Salts of 
Arſenic which reſult from the decompoſition. of nitrous ſalis. 
This faline compound, which I call Liver of Arſenic, takes 
up a much greater quantity of Arſenic than is neceſſary for 
the perfect ſaturation, of the alkali. It has the appearance 
of a glue, which is ſo much the thicker the more Arlenic it 
contains. Its ſmell is diſagreeable; it attracts the moiſture 
of the air, and does not cryſtallize ; it is eafily decompound- 
ed by any acid whatever, which precipitates the Arſenic and 
unites with the alkali. Laſtly, the effects it produces on 
metallic ſolutions are different from thoſe -of our neutral ar- 
ſenical ſalts. But the bounds which I have ſet myſelf in this 
treatiſe will not allow me to be more particular. Such as 
have the curioſity to inquire further into the ſubject may 
conſult my Diſſertations on Arſenic, publiſhed among the 
Memoirs of the Academy of..Sciences, |; 1 tow 
Arſenic is eaſily reduced to a Regulus. It need only be 
mixed with any matter containing the phlogiſton, and by 
the help of a moderate heat a true Regulus will ſublime. 
This Regulus, as was faid, is very volatile, and calcines 
with the greateſt eaſe ; which is the reaſon why. it cannot be 
obtained but in ſmall quantities, and alſo why, in order to 
obtain maſſes. of it, ſome have thought of adding thereto 
ſome metal with which it has a great affinity, ſuch as Copper 
or Iron; becauſe, by joining with the metal, it is partly fix- 
ed and reſtrained from flying off. But it is plain the Regu- 
lus obtained by this means is not pure, as it muſt partake 
conſiderably of the metal employed. of 5 E 
Arſenic readily unites with ſulphur, and riſes with it in 
a yellow compound, called Orpiment. „ 
Sulphur cannot be ſeparated from Arſenic but by the in- 
tervention of two bodies only; to wit, a fixed alkali and 
Mer eum 8 : . 
The property which Mercury poſſeſſes of ſeparating ſul- 
phur from Arſenic is founded on this, that theſe two metal- 
lic ſubſtances are incapable of contracting any union; where- 
as, though moſt of the other metals and ſemi-metals have a 
greater athnity - with, ſulphur. than Mercury hath, as was 
ſhewn in treating of the decompoſition of Cinabar, never- 
theleſs they are all unable to decompound Orpiment; becauſe . 
ſome of them have as great an affinity with Arſenic as wih 
ſulphur; others have no affinity with either; and laſtly, - 
PAI hath as great an affinity with Arſenic as with any af 
thengng, | 1 
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It muſt be obſerved that, if fixed alkalis be employed to 


_ purify Arſenic in this manner, no more muſt be uſed than 


is neceſſary to abſorb the ſulphur or the phlogiſton, of which 
alſo it is their nature to deprive Arſenic ; for otherwiſe, as it 
has been ſhewn that Arſenic readily unites with alkalis, they 
would abſorb a conſiderable quantity thereof. - MY oe 
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„„ 
Of Ol in general. 


IL is an unctuous body, which burns and conſumes 
with flame and ſmoke, and is not ſoluble in water. It 
conſiſts of the phlogiſton united with water by means of an 
acid. There is, moreover, in its compoſition a certain pro- 
3 of earth, more or leſs, according to each ſeveral ſort 
The inflammability of Oil evidently proves that it contains 
the phlogiſton. That an acid is one of its conſtituent prin- 
ciples many experiments demonſtrate, of which theſe are the 
chief: If certain Oils be long triturated with an alkaline 
ſalt, and the alkali afterwards diſſolved in water, cryſtals of 
a true neutral ſalt will be produced: ſome metals, and par- 
ticularly Copper, are corroded and ruſted by Oils, juſt as 
they are by acids: again, acid cryſtals are found in ſome 
Oils that have been long kept. This acid in Oil ſerves un- 
doubtedly to unite its phlogiſton with its water; becauſe theſe 
two ſubſtances having no affinity with each other cannot be 


united without the intervention of ſuch a medium as an a- 


cid, which has an affinity with both. As to the exiſtence of 


water in Oils, it appears plainly when they are decompoſed 


by repeated diſtillations, eſpecially after mixing them with 


_ abſorbent earths. Laſtly, when an Oil is deſtroyed by burn- 
ing, a certain quantity of earth is conſtantly left behind. 


We are very ſure that the abovementioned principles enter 
into the compoſition of Oils; for they may be obtained from 
every one of them: but it is not abſolutely certain that they 


conſiſt of theſe only, and that they do not contain ſome other 
prineiple which may eſcape our notice in decompoſing them; 


for hitherto it doth not appear, by any experiment we can 
depend on, that Oil was ever produced by combining toge- 
ther the principles here ſpeciſied: yet ſuch redintegrations 

| | are 
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are the only means we have of ſatisfying ourſelves that we 
know all the principles which conſtitute a body. 

Oils expoſed to the fire in cloſe veſſels pals Fire almoſt 
wholly from the containing veſſel into any other applied to re- 
ceive them. There remains, however, a ſmall quantity 'of 
black matter, which is extremely fixed, and continues unal- 
terable as long as it hath no communication with the external 
air, be the force of the ſire ever ſo violent. This matter is 
no other than part of the phlogiſton of the Oil united with 

its moſt fixed and groſſeſt earth; me 9277 is ies th we e called 
| Charcoal, or ah gone A Coal.” es | 


SECTION Sy. EY 
Of Cuancon. 15 | 


Wann O 8 to be W much and as "it is 
in vegetable and animal bodies, 1 it leaves a ee b Gn 
oy of Coal or charred matter. : 
This Coal, expoſed to the fire in the den air, dere and 
waſtes, but without blazing like other combuſtible matters: 
there appears only a ſmall blueiſh flame, but not the leaſt 
ſmoke. Moſt commonly it only glows and ſparkles, and fo 
gradually falls into aſhes, which are nothing but the earth of 
the body, combined with an alkaline falt in burning. This 
alkaline ſalt may be ſeparated” from the earth, by lixiviating 
the aſhes with water, which difſolves all the fate ang leaves 
| the earth quite pure. SPAS 
Charcoal is unalterable "ey indeſtraQble by 1 Ober 
body but fire; whence it follows, that when it is not actually 
kindled and ignited, the moſt powerful agents, ſuch as the 
acids, though ever ſo "_— and ho rg ir me not the 
leaſt effect on it. e CINE + 
The caſe is otherwiſe W it is lighted, that is, en Its 
phlogiſton begins to ſeparate from its earth; for then the pure 
acid of vitriol being joined therewith, contracts an inſtanta- 
neous union with its phlogiſton, and evaporates in a volatile 
ſulphureous ſpirit. If the vitriolic acid, inſtead of being ap- 
_ pled quite pure, be firſt clogged with ſome baſis, eſpecially 
an alkaline one, it quits that baſis, enters into a more mti- 
mate union with the phlogiſton of the burning Coal, and fo 
forms an actual ſulphur, with 8 the alkali now unites 
and forms a hepar. 
I be pure acid of ben lune bath not been cure to —_ in 
the leaſt upon Charcoal, eſpecially when it is not on eg 
| 5 ut 
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But when this acid is aero with an alkaline or metal - 
lic baſis, and combined according to a peculiar proceſs with 


burning Charcoal, it in like manner quits its baſis, unites 


with the phlogiſton, and therewith forms. a n. of 


which we have already taken notice. 


Nor has the pure nitrous acid any effect on a charred Coal, 


even when ignited: and ſo far is it from being able to kindle 


a cold one, that when poured on a live one, it extinguiſh 
it like water. But when this acid is united with a baſis, it 
quits it. rapidly as ſoon. as it touches a burning coal, and 
ruſhes violently i into an union with the phlogiſton thereof. 
From this union there probably ariſes, as we ſaid before, a 
kind of ſulphur or phoſphorus, which is ſo inflammable as to 


be deſtroyed by the fire the very moment it is generated. 


The acids of nitre and vitriol act upon Oils; but very dif- 
ferently, according to the quantity of phlegm they contain. 
If they be weakened with much water, they have no effect at 
all upon Oils; if they contain little water, or be dephlegma- 
ted to a certain degree, they diſſolve them with heat, and 
with them form compounds of a thick conſiſtence. Acids, 
thus combined in a conſiderable bene . os, render 
tn ie in water. 


s OTO u. Wer e 
Of. 804 7 "Th a 1 


Al xal is alſo have the fs propert When an Oil is 
combined with an acid or an alkali in 1 a manner, that 
the compound reſulting from their union is ſoluble in water 
ſuch a compound may in general be called a Soap. Soap it- 
ſelf hath the property of rendering fat bodies in ſome meaſure 
ſoluble in water; on which account it is went uſeful for ſcour- 


ing or cleanſing : any thing greaſy. 


Oily and faline ſubſtances, combined together, — the 
fame general rules as all other combinations ; that is, they 


mutually communicate the properties belonging to each: thus 


Oils, which naturally are not ſoluble in water, acquire, by 
their union with ſaline matters, the property of diſſolving 
therein; and ſalts loſe, by their conjunction with Oils, part 
of their natural tendency to incorporate with water; ſo that, 
while they ſerve to conſtitute ſoap, they do not, as. before, 
attract the moiſture of the air, &c. and, in like manner, as 


e are not inflammable, they conſiderably leſſen the inflam- 


ma * of the Oils combined with then | 
Acid 
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black, burn them, and even ſet them on fire. e nt 
| affe s Oils is not yet ſuſficiently aſcertained. 
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Acid Soaps are decompounded by alkalis, as alkaline + 
e are by acids, according to the general rules of affini- | 9 


ties. 


The acids of nitre and vitriol; when bighly concentrated; 
diſſolve Oils with ſuch violence as to heat them, make them 


* 


All Oils have the property of diſſolving Ae ; which is | 
not at all ſurpriſing, ſeeing each of i its pre cs 
hath an affinity with Oil. 

It is alſo a property common to all Oils to become more 
uid, ſubtile, light, and limpid, the oftener they are diſtil- 
led. On the contrary, by being incorporated with ſaline 
ſubſtances they acquire a greater conſiſtence, and Wee 
form wann e are moſt fold. 5 


n 05 the kae & Sorts uo O11. 


1 L 8 are Singuiſhet "a ho ſubſtances ben which 

they are drawn: and as Oils are extracted from mine- 
rals, from vegetables, and from animals, there-a are of courſe ' 8 : 
NY tg e and Snag Oils. Ex | en 


s ECTION I. „„ 
Of Mineral O0 | 


OY 0 the, bowels of the earth we find hows one wok of oa, 5 
called Petroleum : its ſmell is ſtrong and not diſagreeable, 
and its colour ſometimes more ſometimes leſs yellow. There | 
are certain mineral ſubſtances which yield by diſtillation a 4 
great deal of Oil very like Petroleum. This ſort of ſubſtance 

is called a Bitumen, and is, indeed, nothing but an Oil re- 
dered conſiſtent and ſolid by being combined with an acid; 

as appears from hence, that by uniting Petroleum with the 


acid of wtriel we can e e an W Bitumen N tike 
the native. | > 6 et I 475 L 


WE: 
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Of VEGETABLE 0118. 


ae LE peas yield a very great quandey 2 
variety of oils: for there is not à plant, or part of a plant, 
that does not contain one or more ſorts thereof, generally 


peculiar to itſelf, and different from all others. 


By expreſſion only, that is, by bruiſing and ſqueezing ve- 
getable ſubſtances, particularly certain fruits and ſeeds, a ſort 
of oil is obtained which has ſcarce any ſmell or taſte. Oils 
of this ſort are very mild and unctuous; and, becauſe in this 
reſpect they reſemble animal fat more than the reſt mm they 
are called Fat Oils. 

Theſe Oils, being expoſed to the air 90 ſome time, Goat 
or latter grow thick, acquire an acrid taſte, and a ſtrong diſ- 
agreeable ſmell. Some of them congeal with the ſmalleſt 
degree of cold. This ſort of Oil is well adapted to diſſolve 
thoſe preparations of Lead called Litharge and Minium, with 


which they form a thick tenacious ſubſtance, that is uſed for 


the baſis of almoſt all plaſters. They alſo diſſolve Lead in its 


metalline form; but not ſo eaſily as the ſorts of calx above- 


mentioned; probably becauſe its body) is not ſo much opens 
ed, nor its parts ſo divided. | 
By expreſſion alone we alſo procure from certain rogetabls 
ſubſtances another fort of Oil, which is thin, limpid, vola- 
tile, of a pungent taſte, and retains the ſmell of the vegeta- 


ble that yielded it; on which account it is called an Eſſential 
Oil. Of this there are ſeveral ſorts, differing from one ano- 


ther, like the Fat Oils, according to the ſubjeCts from which 
they are obtained. 

We muſt obſerve, that it is very difficult, or rather in moſt 
caſes impoſlible, to force from the greateſt part of vegetables, by 
expreſſion 967 all the eſſential Oil they contain. For this 


purpoſe therefore recourſe muſt be had to fire: a gentle heat, 


not exceeding that of boiling water, will extract all the eſ- 
ſential Oils of vegetables; and this is the moſt uſual and 
moſt convenient way of procuring them. - / 

The fat Oils cannot be obtained by the fire method: theſe 
being. much leſs volatile than the eſſential Oils, require a 
much greater degree of heat to raiſe them; which-neverthe- 
lefs they cannot bear without being much ſpoiled and entire- 
iy — in their nature, as $ ſhall preſently be ſhewn. aff, 

f wy 
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Oils, therefore; which riſe with the hegt of boiling water, 
and ſuch alone; ſhould be called Eſſential Oils. 

Eſfential Oils, in a longer or ſhorter time, according to 
the nature of each, loſe the ; fragrant ſmell they had when 
newly. diſtilled, and acquire another, which is ſtrong, rancid, 
and. much leſs agreeable: they alſo loſe their tenuity, .becom- 
ing thick and viſcid z and in this ſtate they, greatly. reſemble 
thoſe ſubſtances abounding in Oil which flow from certain 
trees; and which are called Balſams or Reſt LY e as 
they are leſs or more conſiſtent. 

Balſams and Reſins are not ſoluble in . But there 
* other Oily compounds Which likewiſe run from trees; 
and, though not unlike Reſins, are however ſoluble in war 
ter. Theſe are called Cums, and their property of diſſolving 
in water ariſes from their containing more water and more 
ſalt than Reſins have; or at leaſt their ſaline parts are Jeſs 

clogged and more diſengaged. _ 

Balſams and-Refns diſtilled with the heat of boiling wa- 
ter yield great quantities of a limpid, ſubtile, odoriterous, 
and, in one word, eſſential Oil. In the ſtill; there remains 
a: ſubſtance thicker and more conſiſtent than the Balſam or 
Reſin was before diſtillation. The ſame thing happens to 
eſſential Oils which by length of time have acquired a con- 
ſiſtence and are grown reſinous. If they be rediſtilled, they 
recover their former tenuity, leaving behind them a remain- 
der thicker and more reſinous than they themſelves were. 
This ſecond diſtillation is called the Rec ification of an Oil. 

It muſt be obſerved, that an eflential Oil, combined with 
an acid ſtrong enough to diſſolve it, immediately becomes as 
thick and reſinous, in conſequence of this union, as if it had 
been long expoſed; to the air: Which proves the conſiſtence 
an Oil acquires by long keeping to be owing to this, that its 
lighteſt and leſs acid parts being evaporated, the proportion 
of its acid to the remainder is ſo inereaſed, that it produces 
therein the ſame change, as an additional acid mixed with 

the Oil would have wrought before the evaporation.1 
This alſo ſhews us, that Balſams and Reſins are only eſ- 
ſential Oils. combined with a great ease of acid, and 
thereby rhickened. | 

If vegetable eee from which no more eflential Oil 
can be drawn by the heat of boiling water, be expoled to a 
!ironger heat, they yield an additional quantity of Oil; but 
it is thicker and heavier than the eſſential Oil. T hele Oils 
are black, and have a very . burnt ſmell, In 
| e 
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hath tRade them be called Fetid or Empyreumatic Oils. e 


are moreover very acrid. 
It muſt be obſerved, that, if a vegetable ſubſtance be ex- 
ſed to a degree of heat greater than that of boiling water, 
efore the fat or the eſſential Oil is extracted from it, an em- 
yreumatic Oil only will then be obtained; becauſe both the 
12 and eſſential Oils, when expoſed to the force of fire, are 


thereby burnt, rendered acrid, acquire a ſmell of the fire, 


and, in a word, become truly empyreumatic.” There is 
round to think, that an empyreumatic Oil is nothing elſe 
bur an effential'or fat Oil burnt and ſpoiled by the fire, and 
that no other Oil beſides theſe og exiſts WATER in ee 
tables. | 
Finpyreuniitic Oils, diſtilled wt W ſeveral times by 
a gentle heat, acquire by every diſtillation a greater degree of 
tenuity, lightneſs, and Iimpidity. By this means alſo they 
loſe ſomething of their diſagreeable odour ; ſo that they gra- 
dually come nearer and nearer to the nature of eſſential Oils: 
and if the reCtifications be often enough repeated, ten or 
twelve times for inſtance, they become perfectly like thoſe 
Oils; except that their ſmell will never be ſo agreeable, nor 
like that of the ſubſtances from which they were obtained. 
Fat Oils may alfo be brought by the ſame means to reſem- 


ble effential Oils: but neither eſſential nor empyreumatic 


Oils are capable of acquiring the ee * fat Oils. 
TT. SECTION III. 
Ns a of Antal: olle. 


„Dtm tur ton procures us ieee quantities of 


Oil from all the parts of animal bodies, and eſpecially from 


their fat. This Oil at firſt is not very fluid, and is extreme- 
ly fetid : but by many rectifications it gradually acquires a 
great degree of cleatneſs and tenuity, and at the ſame time 
loſes much of its diſagreeable odour. Animal Oils, thus 
rendered thin and fluid by a great number of rectifications, 


have the reputation of being an excellent A and a 
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N . is meant an We, e motion, which. 
ariſing ſpontaneouſly among the inſenſible parts of a bo- 
dy, produces a new eee rv and a different combination | 
of rhoſe parts. 1 HE Acros e ee e 
To exentew a in a mixt — it is neceſſary, 
| firſt, that there be in the compoſition of that mixt a certain 
proportion of watery, ſaline, oily, and earthy parts: but this 
proportion is not yet ſufficiently aſcertained. Secondly, it is 
requiſite that the body to be fermented be placed i in a certain 
degree of temperate heat: for much cold obſtructs fermenta · 
tion; and too much heat decompoſes: bodies. Laſtly, the 
concurrence of the air is alſo neceſſary to fermentation. 
All vegetable and animal ſubſtances are ſuſceptible of Fer- 
mentation, becauſe all of them contain in a due proportion 
the principles above ſpeciſied. However, many of them want 
the proper quantity of water, and cannot ferment. while they: _ 
remain in ſuch a — of dryneſs. But it is eaſy to ſupply N 
that defect, and ſo render them very apt to ferment. 
Wich reſpect to minerals properly ſo called, (chat is, ex- 
cluding ſuch- vegetable and animal ſabſtances as may have 
lain long buried in the earth), they are not ſubjec to my 
Fermentation; at leaſt, that oùr ſenſes can perceive. 
There are three ſorts of Fermentation, diſtinguiſned from 
one another by their ſeveral productions. The ſirſt produces 
vines and ſpirituous liquors; for which reaſon it: is called the 
Vinous or Spirituous Fermentation: the reſult of the ſecond 
is an acid liquor; and therefore it is called the Acetous Fer- 
mentation : and the third generates an alkaline ſalt; which, 
however, differs from the alkaline ſalts hitherto treated of, 
in this reſpect chiefly, that, inſtead of being ſixed, it is ex- 
tremely volatile: this laſt ſort takes the name of the Putrid 
or Put refactive Fermentation. We ſhall now conſider theſes 
three ſorts of Fermentation and their effects a little more par- 
ticularly; Heb 
"Theſe three ſorts of eee may take lors ſacceſs; 
fively in the ſame ſubject; which proves them to be only 
oy different degrees of fermentation, all proceeding from 


EL 2 | one 


one and the . FL rather POR * A 1 
tions. Theſe degrees of fermentation —__ po a or- 
der in which we have here placed thew; | 
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＋ HE juices of almoſt all fruits, all ſagcharine wagernbls 
matters, all farinaceous feeds and grains of every kind, 
being diluted with a ſufficient quantity: of water, are rope 
fubjects of Spirituous Fermentation. If ſuch liquors be ex+ 
poſed, in veſſels flightly ſtopped, to a moderate degree of 
heat, they begin in ſome time to grow turbid; there ariſes: 
inſenſibly a ſmall cammotion among their parts, artended 
with a hiſling noiſe this by little and little increaſes, till the 
groſſer parts appear, like little ſeeds or grains, moving to and 
fro, agitated among themſelves, and thrown up to the ſur - 
face. At the ſame time ſome air bubbles riſe, and the li- 
2 acquires à pungent,” penetrating ſmell, occaſioned by 
8 ſubtile yapours which exhale from it. 

eie vapours have never yet been collected, in decker: to 
examine their nature; and they are known only by their no- 
xious effects. They are ſo actively pernicious, that if a man 
comes raſhly into a cloſe place, w a large quantities of li- 
quors are fermenting, he ſuddenly drops down _— nen 
as if he were knocked on the head. 
When theſe ſeveral phenomena begin to 80 off, 1 is: pro- 
per to ſtop the fermentation, if a very ſpirituous hquor be 
required : for if it be ſuffered to continue longer, the liquor 
will become acid, and from thence proceed: to irs laſt ſtage, | 
that is, to putrefaction. This is done by fi ping the con- 
des veſſels very cloſe, + and removing them into a cooler 
ace. Then the impurities precipitate, and ſettling! at the 
ttom leave the liquor clear and tranſparent: and now the 
palate diſcovers that the fweet ſaccharine taſte it had before 
fermentation is changed to an Fe, which is 
not acid. o 
Liquors thus fermented are in general called ee or 
though in common life that word properly ſignifies the fer- 
mented juice of grapes only, and particular names are given 
to the fermented j Juices of other vegetable ſubſtances; on that 
| obtained 
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5 ina * any is called Gun: ar 3 1 1 
is called Baer: jet. in Chymiſtry it is of uſe to have one 
neral term denoting every liquor that has undergone this. 50 
degree of fermentation. 

By diſtillation we draw from Wine an ioflammable liquor, 
of a yellowiſh. white. colour, light, and, of a. penctrating, 
—— ſmell. This liquor is the truly ſpicituous 0s of the: 

wing, and the product of fermentation... That which comes, 

off in the firſt, diſtillation. is commonly. loaded with, wen 
phlegm and ſome oily parts, from hieh it may be aftery. 
freed. In this ſtate it goes by: the name of Brandy ; ow 
when freed from theſe; heterogeneous; matters by repeated 
diſtillations, it becomes ſtill cleater, lighter, more fragrant, 
and much more inſſammable, and then is called Spirtt... of 

ins, and Nectiſted Spirit of Mine, or an Ardent Spirit, ii 

conſiderably purified, -. The properties which diſtingniſh an 

Ardent Spirit from all other fubſtances are its being inflam- 

mable; its burning and conſuming 1 without the leaſh 

appearance of ſmoke or ſuliginoſity ; its containing no partly 
cles. reducible. to a coal; and its being perfectly miſcible 

With water. Ardent Spirits are lighter and more volatile 

than any of the principles of the N from which they were 

produced, and conſequently m than the phlegm, the, 
acid, and the oil of which _ t themſelves conſiſt.  This- 
ariſes, from a particular diſpoſition. of theſe principles, which, 
are in a ſingular manner attenuated. by n and 
thereby rendered, more luſceptible ol expanſion and rarefac- 
tiun.. 

Ardent re are ſuppoſed to No: the e . 55 
oils and oily matters. But it is very remarkable that. they 
diſſolve eſſential ous oniy, without touching the fat of ani- 
mals, or the fat oils obtained from vegetables by expreſſion 2 

yet when theſe oils have once undergone the action of : 

they become ſoluble in ſpirit of wine, and even acquire. A 

new degree of ſolubility every time they are diſtilled... It is 

not ſo with effential oils, which ean never be rendered more 
ſoluble in ardent. ſpirits than they are at firſt; and are ſo far 
from acquiring a new degree of ſolubility every time they 
are diſtilled, that on the contrary they even in ſome meaſure | 

loſe that property by repeated rectifcations. ä 

I have taken ſome. pains to find out the cauſes of theſe fin- 
gular. effects, and the reſult of .my- inquiries is publiſhed 
among the Memoirs of the Academy of Sciences for the 
year 1745. I therein. conſider ardent ſpirits as conſiſting of 
an oil, or at * a phlogiſton, mixed with a portion of wa- 
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ter, in which it is rendered ſoluble by means of an acid,” | 
This being laid down, I ſhew that the inability of ſpirit of 
wine to diſſolve ſome oils muſt be imputed to its aqueous 
part, in which oils are not naturally ſoluble without the inter- 
vention of a falt: and that the power which this ſpirit exerts 
in diffolving other oils with eaſe, ſuch as eſſential oils, muſt 
in all probability be owing to this, that in theſe oils it meets 
with the neceflary ſaline medium, that is, with an acid, 
which numberleſs experiments ſhew they aCtually contain. 
On the other hand, I there prove, that the acid in eſſential 
oils 1s ſoperabundant, and in ſome ſort foreign to their na- 
ture, or that it is but ſlightly connected with them, and in 


| part deſerts them every time they are diſtilled; which ren- 


ders them leſs ſoluble after every new rectification: whereas, 
on the contrary, the fat expreſſed oils in their natural ſtate 
give not the leaſt ſign of acidity; but the action of fire upon 
them diſcovers an acid which was not perceivable before. 
Hence I conjecture, that theſe oils contain no more acid than 
is juſt neceffary to conſtitute them oils; that this acid is in- 


timately blended with their other component parts; that it is 


fo theathed and entangled by theſe parts as to be incapable 
of exerting any of its properties; and that on this account 
theſe oils in their natural ftare are not ſoluble in ſpirit of 


wine: but that the diſpoſition of their parts being gradually 


changed by the fire, and their acid, being by that means ſet 
more and more at liberty, at length recovers its properties, 


and particularly that of rendering the oily parts ſoluble in an 


aqueous menſtruum: and hence it follows, that the fat oils 
become ſo much the more ſoluble in ſpirit of wine 1 often- 
er they are expoſed to the action of fire. 

Spirit of wine doth not diſſolve fixed alkalis; or at leaſt i it 
takes up but a very ſmall quantity thereof; and hence ardent 
ſpirits may be freed from much of their phlegm by means of 
theſe ſalts thoroughly dried: for as they ſtrongly imbibe moiſ- 
ture, and have even a greater affinity than ardent ſpirits with 
water, if a fixed alkali, well exſiccated, be mixed with ſpi- 
rit of wine that is not perfectly dephlegmated, the alkali im- 
mediately attracts its ſuperfluous moiſture, and is thereby re- 
ſolved into a liquor, which, on account of its gravity, de- 
ſcends to the bottom of the veſſel. The ſpirit of wine, 
which ſwims at top, is by this means as much dephlegmated, 
and as dry, as if it had been rectiſied by ſeveral diſtillations. 
As it takes up ſome alkaline particles 1 in this operation, it is 


8 qualified to diflolve 1 Ae: matters mw the greater fa- 
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cility. When rectiſied in this manner, it is called, Alcabe- 


lized Spirit of Wine. | 

Vet ſpirit of wine, even hen rectiſied to an alcobol,, is 
not capable of diſſolving all oily matters. Thoſe named Gums 
will by no means enter into any ſort of union therewith z but 
it readily diſſolves moſt of thoſe which are known by the ap- 
pellation of Reſins. When it has diſſolved a certain propor- 
tion of reſinous particles it acquires a greater conſiſtence, and 
forms what is called a Spirit Varniſh, or a Drying Varniſh, 
becauſe it ſoon dries. - This Varniſh is ſubje& to be damag- 
ed by water. Many; ſorts thereof are prepared, differing . 
from each other according to the different reſins employed, 
or the proportions; in which they are uſed. Mor of theſe 
Varniſhes are tranſparent and colourleſs. 

Such bitumens or reſins, as ſpirit of wine will not Do 
are diſſolved in oils by means of fire, and then form another 
kind of Varniſh, which water does not hurt. "Theſe Var- 
niſhes are uſually coloured, and require much longer time 
to 42 than che n Varniſhes: they. are called Oil Var- 

niſbes. 

- Spirit of wine a a much greater affinity * water 
than with oily matters: and therefore if a ſolution of any 
oil or reſin in ſpirit of wine be mixed with water, the liquor 
immediately grows turbid, and acquires a whitiſh milky. co- 
lour, owing entirely to the oily parts being ſeparated from 
the ſpirituous menſtruum by the acceſſion of water, and too 
finely divided to appear in their natural form. But if the 
liquor ſtand ſome time quiet, ſeveral of theſe particles unite 
together, and gradually acquire a bulk. ſufficient to readler 
them very perceptible to the eye. 


Acids have an affinity with ſpirit of wine, and may he ; 


combined with it. By this union they loſe moſt of their aci- 
dity, and on that account are ſaid to be Dulcified. But as 
theſe combinations. of acids, eſpecially of the vitriolic acid, 
with -ſpirit of wine furniſh ſome new productions of very 
ſingular properties, and as an examination thereof may throw 
much light on the nature of ardent ſpirits, it will not be a- 
miſs to take notice of them in this place, and conſider each 
of them particularly. 

One part of highly r oil of - vitriol being ming 
with four parts of well dephlegmated ſpirit of wine, there 
_ ariſes immediately a conſiderable ebullitivn and efferveſcence, 
attended with great heat, and abundance of vapours, which 
_ ſmell pleaſantly, but are hurtful to the lungs. At the ſame 

time is heard a "RO. like that produced by a piece of red- 


hot 
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hot iron iplunged into water. :Indeed:it is proper to mix the 

liquors very gradually; for otherwiſe . the veſſels in Which 

the operation is performed will be in great ee of —— 

ing. 

2 i the two liquors thus: Mixed be dune d with a very gen- 

tie heat, there riſes ſirſt a ſpirit of wine of a moſt penetrat- 

ing and grateful odour: when about half thereof is come 

' over, what follows has a quicker and more ſulphureous ſmell, 
and is alſo more Jaaded-with-phlegm. When the liquor be- 

gins to boil a little, there comes off a phlegm which ſmells 

very ſtrong of ſulphur, and grows gradually more acid. On 

this phlegm floats a ſmall quantity of a very light and very 

limpid oil. In the ſtili there remains a thick blackiſn ſub- 

ſtance, ſomewhat like a reſin or bitumen. From this ſub- 

ſtance may be ſeparated a good deal of a vitriolic but ſul · 

phureous acid. When that is extracted, there remains a 

| black maſs like a charred coal, which being put into a cru- 

5 cible, and expoſed to a violent heat, leaves a mall nn 

| of earth, very fixed, and even-vitrifiable. 

By reftifying the ardent ſpirit, which came over in, diſtil- 
ling the'above-mentioned mixture, a very ſingular liquor is 
obtained, which differs eſſentially: both from vils and from 
ardent ſpirits, though in certain reſpects it reſembles them 
both. Phis liquor is known in Chymiſtry by the name of 
Etber, and its chief properties are as follo . 

Ather is lighter, more volatile, and more lebe, 
than the moſt highly rectiſied ſpirit of wine. It quickly 

flies off when expoſed to the air, and ſuddenly catches fire 
when any flame approaches it. it burns like ſpirit of wine 

without the leaſt ſmoke, and conſumes entirely wirhout lear- 
ing the ſmalleſt appearance of a coal or of aſhes. It diſſolves 
oils and oily matters with great eaſe and rapidity. Theſc 
properties it has in common with an ardent ſpirit. But it 

reſembles an oil in that it is not miſcible with water; and 
this makes it eſſentially different from ſpirit of wine, the 
nature of which is to be miſcible with all aqueous liquors. 

Another very ſingular property of Æther is its great affi - 
nity with gold, exceeding even that of aqua regis. It does 
not indeed diſſolve gold when in a maſs, and in its metalline 
form; but if a ſmall quantity of Æther be added to a ſolu- 
tion of gold in aqua regis, and the whole thaken together, 
the gold ſeparates from the agua regisy Joins the Arber, and 
remains diſſolved therein. 

Ihe reaſon of all the phenomena - above-mentioned, re- 
ſulting n the mixture of — wine —_ oil of. vitriol, 
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is founded on the great affinity between this acid and wa- 
ter. For if the vitriolic acid be weak, and as it were over- © 
doſed with watery parts, neither oil nor Æther can be ob«- 
tained by means thereof: but when highly concentrated, it 
attracts the aqueous parts very powerfully ; and therefore, be- : 
ing mixed with ſpirit of wine, lays hold of moſt of the wa- 
ter contained in it, and even robs it of ſome portion of that 
which is effential to its nature, and neeeſſaty to conſtitute it 
ſpirit of wine: whence it comes to paſs, that a certain quan- 
tity of the oily particles in its compoſition being ſeparated; 
from the watery particles, and ſo brought nearer to each 
other, they unite and aſſume their natural form; and thus 
the oil that ſwims at top of the ſulphureous phlegm is pro- 
ducsd. 1 „ 
The vitriolic acid moreover thickens and even burns ſome 
of this oil; and hence comes the bituminous refiduum left 
at the bottom of the ſtill, which looks like the refult of a 
vitriolic acid combined with common oil. Laſtly, the vi- 
triolic acid becomes ſulphureous, as it always doth When 
united with oily matters, and alſo very aqueous, on account 
2 the quantity of phlegm which it attracts from the ſpirit 
Wine. | ; | | | ; ; my 
Ather may be conſidered as a ſpirit of wine exceedingly 
dephlegmated, even ro ſuch a degree that its nature is there · 
by changed; fo that the few aqueous particles left in it are 
not fufficient to diſſolve the oily particles and keep them a- 
ſunder; which therefore being now much nearer to one anos 
ther than in common ſpirit of wine, the liquor hath loſt its 
9 of being miſcible with water. eee 8 
pirit of nitre well dephlegmated, and combined with 
ſpirit of wine, preſents likewiſe ſome very fingular appear - 
ances. 7 — e 1 
Firſt, in the very inſtant of its mixture with ſpirit of wine, 
it produces a greater and more violent efferveſcence than the 
vitriolic acid occafions. TO I 
Secondly, this mixture, without the help of diſtillation, 
and only by ſtopping the bottle in which the liquors are con- 
tained, affords a ſort of Æther, produced probably by the 
vapours which aſcend from, and fwim at top of the mixture. „ 
This is a very ſingular liquor. Dr. Navier was the firſt that | 
took notice of it, and gave a deſcription thereof, which may 
be ſeen in the Memoirs of the Academy of Sciences. 
Thirdly, ſome authors pretend that, by diſtilling the mix- 
ture under conſideration, an oil is obtained greatly reſem- 
bling that which, as we * above, riſes from · ſpirit of 
e 5 | "= 5. wand 
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wine combined with the vitriolic acid: others again deny 
this. For my part, I believe the thing depends on the dif- 
ferent concentration of the ſpirit of nitre, as well as on the 


quality of the ſpirit of wine, pre is ſometimes more ae 


times leſs oĩly. 
- Fourthly, the two liquors we are Heading an. being i inti- 
mately mixed by diſtillation, form a liquor ſlightly acid, uſed 
in medicine, and nog by the name of Sweet or Dulcified 
Spirit of Nitre:. a very proper name, ſeeing the nitrous 
acid, by uniting with the ſpirit of wine, actually loſes almoſt 
all its acidity and corroſive quality. | 
Fiſthly and laſtly, when the diſtillation is finiſbed, thei 
remains in the bottom of the veſſel a thick blackiſh ſubſtance, 
nearly reſembling that which is found after vanes. oil of 
vitriol and ſpirit of wine. | 
Spirit of ſalt hath likewiſe been cofnbiijal with ſpirit of 
wine; but it does not unite therewith ſo eaſily or fo intimate - 
ly as the two acids above-mentioned. To mix them tho- 
roughly, the ſpirit of ſalt muſt be highly concentrated, and 
ſmoking, and moreover the aſſiſtance of the ſtill muſt be 
called in. Some authors pretend that from this mixture alſo 
a ſmall quantity of oil may be obtained; which probably 
happens when the liquors have the qualities above-ſpecified. 


The marine acid likewiſe, by uniting with ſpirit of wine, 
loſes moſt of its acidity; on which account it is in like man- 


ner called Sweet or Dulcified Spirit of Salt. A thick refi- | 
duum is alſo found here after diſtillation. | 


4 


: 0 i, 
Of the Aczrous FERMENTATION.” 


ESIDES an ardent ſpirit, wine affords a great deal « 

water, oil, earth, and a fort of acid which ſhall be 
conſidered preſently. When the ſpirituous part is ſeparated 
from theſe other matters, they undergo no further change. 
But if all che conſtituent parts of wine remain combined to- 
gether, then, after ſome time, ſhorter or longer as the de- 
gree of heat in which the wine ſtands is greater or leſs, the 
fermentation begins afreſh, or rather arrives at its ſecond 
ſtage. The liquor once more grows turbid, a new inteſtine 
motion ___— and, after ſome days, it is found changed into 
| ; | an 
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an acid; which, however, is very different from thoſe: bis . 
therto treated of. The liquor then takes the name of Vine- 
gar. The acetous fermentation differs from the ſpirituous, 
not only in its effect, but alſo in ſeveral of its concomitant 
circumſtances: Moderate motion is of ſervice to this, where- _ 
as it obſtructs the ſpirituous ; and it is attended with much 
more warmth than the ſpirituous. The vapours it produces 
are not noxious, like thoſe of fermenting wine. Laſtly, 
Vinegar depoſites no tartar, even when the wine employed in 
this operation is quite new, and hath not had time to diſ- 
charge its tartar : inſtead of tartar, Vinegar depoſites a mit 
TO matter which is very apt to putrify. 

It muſt be obſerved, that wine is not the only ſubſtance that 

is ſuſceptible of the acetous fermentation : for ſeveral vegeta- 
ble and even animal matters, which are not ſubje& to the 
ſpirituous fermentation, turn ſour before they putrify. But 
as vinous liquors poſſeſs in a very eminent degree” the pro- 
perty of being ſuſceptible of the acetous fermentation, and 
likewiſe of producing the ſtrongeſt acids that can reſulr from 
ſuch fermentation, | their acid ſhall be more foes cont. 
fidered i in this 1 220 50 | | | 
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70 wine, which has gone through chis "ER Rods of fer 
mentation, be diftilled, inſtead of an ardent ſpirit, only an 
acid liquor is obtained, which'is called Diſtilled Vinegar. - 

This acid has the ſame properties as the mineral acids of 
which we have already treated; that is, it unites with alka- 
line forts, abſorbent” earths, and metallic nme and 
therewith forms neutral ſaline combination. 

Its affinity with theſe ſubſtances obſerves the ſame 5 as 
that obſerved by the mineral acids with regard to the ſame 
ſubſtances; but in general it is weaker; that is, any mineral 
acid is capable of expelling the acid of Ne out of all 
matters with which it is united.” 

Vinegar hath likewiſe a greater alt 7 than Gulphine wich 
alkalis: whence it follows, that it is capable of decompound- 
ing that combination of ſulphur with an alkali” called Li- 
ver of- Sulphur, and of precipitating the ſulphur it contains. 

The acid of Vinegar is always clogged with a certain pro- 
portion of oily parts, which greatly weaken it, and deprive 
it of much of its activity; and for this reaſon it is not near 
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ſo ſtrong as the mineral acids, which are not entangled with 
any oil. By diſtillation, indeed, it may be freed from this 
oil, and at the ſame time from the great quantity of water 
which in a manner ſuffocates it, and by that means may be 
brought much nearer to the nature of the mineral acids: 
but this attempt hath not yet been proſecuted with the aſſidui· 
ty it deſeryes. Beſides diſtillation, there is another way of 
freeing Vinegar from a good deal of its phlegm; and that is, 
by expoling it to. a hard froſt, which readily congeals the wa- 
tery part into ice, while the acid retains its fluidity. 
Vinegar, ſaturated with a fixed alkali, forms a neutral 
oily ſalt, of a dark colour, which is ſemi · volatile, melts with 
a very gentle heat, flames when thrown upon burning coals, 


and diflolves in ſpirit of wine, of which, however, it re- 
quires fix parts to complete the ſolution. This ſolution be- 


ing evaporated to dryneſs leaves à matter in the form of 


leaves lying on each other; on which account it hath obtain- 


ed the name of Terra Faliata. The ſame foliated matter 
will be obtained, though the ſalt be not previoufly diflolved . 
in ſpirit of wine; but not ſo readily. This falt is alſo cal- 
led Regenerated Tartar. Under the head of Tartar we 
ſhall ſee the reaſon of theſe different appellations. Regene- 
rated Tartar is alſo in ſome degree capable of cryſtallizing : 
for this purpoſe a ſolution thereof in water mult be ſlowly 
evaporated to the conſiſtence of a ſyrup, and then ſuffered 
to ſtand quiet in a cool place; by which means it will ſhoot 


into cluſters of eryſtals, lying one upon another, not unlike 


the feathers on a quill. | "HT 
With Vinegar and ſeveral abſorbent earths, ſuch as calcin- 
ed pearls, coral, thells of fiſh, &c.” are allo formed neutral 
ſaline compounds, each of which takes the name of the par- 
ticular earth employed in its compoſition, | 
, Vinegar perfectly diflolves Lead, and converts it to a ney = 


 4ral metallic ſalt, which ſhoots into cryſtals, and bas a ſweet 
_  Jaccharine taſte. This compound is called Sugar of Lead, 
der Kal Saturni. 


It Lead be expoſed to the bare vapour of Vinegar, it will 
be thereby corroded, calcined, and converted into a white 
matter much uſed in painting, and known by the name of 
Ceruſe; or, when it is finer than ordinary, White Lead. 

Vinegar corrodes Copper likewiſe, and converts it into a 


beautiful green ruſt, which: alſo is uſed in painting, and di- 


ſtinguiſhed by the name of Verdegris. However, Vinegar 


is not commonly employed to make Verdegris: for this — 
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poſe they uſe wine, or the rape of wine, from vhich fire EX 
tricates an acid analogous to that of Vinegar. 5 

In treating of the ſeveral ſubſtances which conſtitute wine, 
| we mentioned an acid matter, but did not then enter into a 
particular examination thereof; becauſe as that matter great- 
ly reſembles the acid of Vinegar, we thought it more proper 

to defer the conſideration of its properties Us we had. ved 
4 me acetous ns and its effe@s, 5 


SECTION . 
07 TARTAR, 


ur 18 U is a ſaline compound, conbilting of ON 
oily, and eſpecially acid parts, It is found in the form of 
cruſts, adhering to the inner ſides of veſſels in which wines 
have ſtood for ſome time, particularly acid wines, ſuch as 
thoſe of Germany. _ 

Tartar derives its origin from the ſuperabundant quantity 
of acid contained in the juice of the grape. This ſuperfiuous 
acid, being more than is requiſite to conſtitute the ardent 

irit, unites with ſome of the oil and earth contained in the 

mented liquor, and forms 2 kind of ſalt; which for ſome 
time continues ſuſpended in that liquor, but, when the wine 
ſtands undiſturbed in a cool place, is depoſited, * hath been 
ſaid on the ſides of the calk. __ | 

Tartar in this ſtate contains many eartby parts, which are 
ſuperfluous, and foreign to its nature. From theſe it may be 
freed by boiling it repeatedly with a ſort of earth found in the 
neighbourhood of Montpelier, as may be {cen in ths Me- 
moirs of the Academy of Sciences. 7 

When it is purified, there appears on the ſurface of the 
liquor a ſort of ahi cryſtalline pellicle, Which is ſkimmed 
off as it forms. This matter is called Cream of Tartar. The 
ſame liquor which produces this Cream, and in which the 
purified Tartar is diſſolved, being ſet to cool, fields 2 great 
number of white ſemi-tranſparent eryſtals, which. are called 
Cryſtals of Tartar. The Cream and the Cryſtals of Tartar 
are therefore no other than purified Tartar, and differ from 
each other in their form only, 

Though the 9 of Tartar have every appearance of a 
neutral ſalt, yet they are far from being ſuch; for they have 


all the properties of a true acid, which ſcarce differs from that 


of vinegar, except that it contains leſs water, and more earth 
and oil ; tg which it owes its 2 form, as well as its pro- 
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perty of not being ſoluble in water without much difficulty : : 
for a very great quantity of water is requiſite to keep the 
Cryſtals of Tartar in ſolution; and it muſt moreover be boil- 


ing hot; otherwiſe as ſoon as it cools moſt of the Tartar dif- 
| ſolved in it ſeparates from the liquor, and falls to the bottom . 


in the form of a white powder. 

Tartar is decompoſed by calcination in the open . All 
its oily parts are conſumed or diſhpated in ſmoke, together 
with moſt of its acid. The other part of its acid, uniting 
intimately with its earth, forms a very ſtrong and very PRE 
fixed alkali, called Salt of Tartar... 

It will be ſhewn in its proper place, that almoſt every ve- 
getable matter, as well as Tartar, leaves a fixed alkali in its 
aſhes: yet Tartar has theſe peculiar properties; firſt, it aſ- 
ſumes an alkaline character even when burnt or calcined in 


cloſe veſſels, whereas other ſubſtances acquire it only by be- 
ing burnt in the open air; ſecondly, the alkali of Tartar is 


ſtronger and more ſaline than almoſt any that is obtained 
from other matters. 

This alkali, when thoroughly calcined, powerfully attracts 
the moiſture of the air, and melts into an unctuous alkaline 
liquor, improperly called 6: of Tartar per deliquium. This 

is the alkali generally uſed in making the Terra Foliata, 
mentioned under the head of Vinegar; for which reaſon this 
combination is called Terra Foliata Tartari; a name ſuita- 
ble enough. But the ſame cannot be ſaid of the other name, 
Regenerated Tartar, which is alſo given it. It is true, that 
on this occaſion an oily acid is reſtored to the earth of the 
Tartar, analagous to that of which the fire had deprived it: 
but the compound thence reſulting is a neutral ſalt which ve- 
ry readily diſſolves in water; whereas Tartar is manifeſtly 
acid, and not ſoluble, or at leaſt hardly ſoluble, in water. 

Cryſtals of Tartar combined with alkali of Tartar produce 
2 great efferveſcence while they are mixing, as all acids uſu- 
ally do; and if the combination be brought exactly up to the 
point of faturation, a perfectly neutral falt is formed, which 
ſhoots into cryſtals, and eaſily diſſolves in water; and this 


hath procured it the name of Soluble Tartar. It is alſo cal- 
led the Vegetable Salt, as being obtained from vegetables 


only; and again, Tartariſed Tartar, becauſe it conſiſts of 
the acid and the alkali of Tartar combined together. 
Cryſtals of Tartar combined with alkalis procured from 


the aſhes of maritime plants, ſuch as Soda, which alkalis re- 


ſemble the baſis of ſea-ſalt, form likewiſe a neutral ſalt, 
Which Nan well, and diſſolves eaſily in water. This 
„ at 
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ſalt is another ſort of ſoluble Tartar. It is called Saignette 3 
Salt, from the inventor's name. | 
Both the Vegetable Salt and Saignette's Salt are gently 
purgative ſoaps, and much uſed in Medicine. 

Taartar likewiſe diſſolves the abſorbent earths, as fine: 
chalk, &c. and with them forms neutral ſalts which are ſo- 
luble in water . It even attacks metallic bodies, and when 
combined with them becomes ſoluble. A ſoluble Lartar for 
medical uſe is prepared with Cryſtals of Tartar and Iron: 
the metallic ſalt thereby produced hath the name of Chalybe- 
ated Soluble Tartar. This falt attracts the moiſture of the 
air, and is one of thoſe which do not cryſtallize. | 
Cryſtallized Tartar acts alſo upon ſeveral other metallic 
ſabſtances: for inſtance, it diſſolves the Regulus, Liver, and 
Glaſs of Antimony, and thence acquires an emetic quality : 
it is then called Stibiated or Emetic Tartar. It likewiſe diſ- 
ſolves Lead, and therewith forms a ſalt which, in the Agee 
of its cryſtals, reſembles Tartariſed Tartar. | 
It is very eatraordinary that Tartar, which of itſelf is not 
ſoluble in water, ſhould be ſoluble therein when become 2 
neutral ſalt by uniting either with alkalis or with abſorbent. 
earths, or even with metals. With reſpeCt to alkalis, indeed, 
it may be urged, that, having themſelves a great affinity with 
water, they communicate to Tartar ſome of that facility with 
which they naturally unite therewith : but the fame cannot 
be alledged concerning abſorbent earths, and metallic ſub- _ 
ſtances, which water diſſolves not at all, or at leaſt with great 
difficulty, and in ſmall quantity. This effect, therefore, 
muſt be attributed wholly to ſome change in the bar r 

of its parts which is to us unknown. | 

- All the Soluble Tartars are eaſily decompounded by expo- 
ging them to a certain degree of heat. In diſtillation they 
yield the fame principles which are obtained from Tartar; 
and what remains fixed in the fire, after they are thoroughly 
burnt, is a compound of the alkali which Tartar naturally 
produces, and of the alkaline or metallic ſubſtance with which 
it was converted into a neutral ſalt. 5 
As Cryſtal of Tartar is the weakeſt of all acids, on account 
of the oily and earthy matters with which it is combined, | 
Soluble Tartars are decompounded by all the acids; by any 
of which cryſtal of Tartar may be ſeparated from the ſubſtance 
that ſerves it for a 8 and renders 1 it a neutral ſalt. 


* See "Mr. Duhame!?s . on this ablegt in the Memoirs of the Aca- 
— of Sciences. | 
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The other acids which are procured from vegetables, and 
even thoſe which are obtainable from ſome animal ſubſtances, 
may all be refetred to and compared with either Vinegar or 
Tartar, according to the quantities of oil or earth with which 
they are combined. 1 N 
Aſter all, theſe acids have not yet been thoroughly exa- 
mined. There is great reaſon to think that they are no other 
than the mineral acids, which, in paſſing thfough the bodies 
of vegetables, and even of animals, undergo a conſiderable 
change, eſpecially by contracting an union with oily matters. 
For, as we faid before in treating of Vinegar, by freeing 
them from their oi] they are brought very near to the nature. 
of mineral acids; and ſo likewife the mineral acids acquire 
7 of the properties of vegetable acids by being combined 
with oils. Sn. Es 
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A . . 
Of the Pura FerMENTATION, of PoTREFACTION. 


EN RY body which hath gone through the two ſtages 
1 of fermentation above deſcribed, that is, the ſpirituous 


and the acetous fermentation, being left to itſelf in a due 


degree of warmth, which varies according to the ſubject, 
advances to the laſt ſtage of fermentation; that is, to putre- 


It is proper to obſerve, before we go any further, that the 
converſe of this propoſition is not true; that is, it is not ne- 
ceſſary that a body ſhould ſucceſſively paſs through the ſpiri- 


tuous and the acetous fermentation, before it can arrive at 


the putrid ; but that, as certain ſubſtances fall into the ace- 
tous without having gone through the fpirituous fermenta- 
tion, ſo others begin to putrify without Having undergone 
either the ſpirituous- or the acetous fermentation 3 of which 


_ laſt kind are, for inſtance, moſt animal ſubſtances. When 


therefore we repreſerited theſe three ſorts of fermentation as 
three different degrees of ſtages of one and the ſame fermen- 
tation, we ſuppoſed it to be excited in 4 body ſuſceptible of 
fermentation in its full extent. | | | 
However, there is ſtill room to think that every ſubſtance |. 


which is capable of fermenting always paſſes neceſſarily 


through theſe three different ſtages; but that the ſubſtances 


moſt 
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moſt diſpoſed thereto paſs with ſuch rapidity throu the firſt, 


and even the ſecond, that they arrive at the third before our 


ſenſes can perceive the leaſt ſigus of either of the two former. 
This opinion is not deſtitute of probability: yet it is not 
ſupported by proofs ſufficiently ſtrong and numerous to com- 
pel our aſſent. | 


When a body is in a putrefying ſtate it is eaſy to diſcover 


(as in the two forts of fermentation already treated of) by 


the vapours which riſe from it, by the opacity which invades 


it, if a pellucid liquor, and frequently even by a greater de- 


gree of heat than is found in the two other ſorts of fermen- 


tation, that an inteſtine motion is begun among its con- 


ſtituent parts, which laſts till the whole be entirely putri- 
fied. 0 OD, 18 V 

The effect of this inteſtine motion is in this, as in the two 
other ſorts of fermentation, to break the union, and change 


the diſpoſition, of the particles conſtituting the bod in 


which it is excited, and to produce a new combination. This 
is brought about by a mechaniſm to which we are ſtrangers, 
and concerning which nothing beyond conjeCtures can be ad- 
vanced: but theſe we neglect, reſolving to keep wholly to 


facts, as the only things in Natural Philoſophy that are poſi- 


_ tively certain. 1 
If, then, we examine a ſubſtance that has undergone pu- 


trefaction, we fhall ſoon perceive that it contains a prin- 


ciple which did not exiſt in it before. If this ſubſtance be 
diſtilled, there riſes, firſt, by means of a very gentle heat, a 
ſaline matter which is exceedingly volatile, and affects the 
organ of ſmelling briſkly and diſagreeably. Nor is the aid 
of diſtillation neceſſary to diſcover the preſence of this pro- 


duct of putrefaction: it readily manifeſts itſelf in moſt ſub- 


ſtances where it exiſts, as any one may ſoon be convinced by 
obſerving the different ſmell of freſh and of putrefied urine; 


for the latter not only affects the. noſe, but even makes the 


eyes ſmart, and irritates them ſo as to draw tears from them 
in abundance. 3 Ys: | 

This faline principle which is the product of putrefaction, 
when ſeparated from the other principles of the body which 
affords it, and collected by itſelf, appears either in the form 
of a liquor, or in that of a concrete ſalt, according to the 


different methods uſed to obtain it. In the former ſtate it is 


called a Volatile Urinons Spirit; and in the latter a Volatile 


Urinous Salt. The qualification of urinous 1s given it, be- 


cauſe, as was ſaid, a great deal thereof is generated in pu- 


trefied urine, to which it communicates its ſmell. It goes 
| . >. "> no 
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alſo by the general name of a Volatile Alkali, whether in a 
concrete or in a liquid form. The enumeration of its PP 
ies will ſhew why. it is called an alkali. | 
Volatile Alkalis, from whatever ſubſtance. obtained, are 
all alike, and have all the ſame Properties; differing only. 
according to their degrees of purity. The Volatile Al- 
kali, as well as the Fixed, conſiſts of a certain quantity of 
acid, combined with and entangled by a portion of the earth 
of the mixt body from which it was obtained; and on that 
account it has many properties like thoſe of a F ixed Alkali. 
But there is moreover in its compoſition a conſiderable quan- 


tity of a fat or oily matter, of which there is none in a Fixed 


Alkali; and on this account again there is a great difference 
between them. Thus the Volatility of the Alkali produced 
by putrefaction, which is the principal difference between it 
and the other kind of Alkali whoſe nature it is to be Fixed, | 
d be attributed to the portion of oil which it contains: 

r there is a certain method of volatilizing Fixed Alkalis by 
means of a fatty ſubſtance. 

Volatile Alkalis have a great affinity with acids, unite there- 
with rapidly and with ebullition, and form with them neutral 
ſalts, which ſhoot into cryſtals, but differ from one another 
according to the kind of acid 3 in the combina- 
tion. | 

The neutral alis which have a Volatile Alkali for their 
baſis are in general called Ammoniacal Salts. That whoſe 
acid is the acid of ſea · ſalt is called Sal Ammoniac. As this 
was the firſt known, it gave name to all the reſt. Great 
quantities of this ſalt are made in Egypt, and thence brought 
to us. They ſublime it from the ſoot of cow's dung, which 
is the fuel of that country, and contains ſea-ſalt, together 
with a Volatile Alkali, or at leaſt the materials proper for 

forming it; and conſequently all the ingredients that enter 
into the compolition of Sal Ammoniac. See the Memoirs 
of the Academy. of Sciences. | 

The neutral falts formed by combining. the acids of nitre 
and of vitriol with a Volatile Alkali are called, after their 
acids, Nitrous Sal Ammoniac, and Vitriolic Sal „ ia 2 


the latter, from the name of its inventor, is alſo called 
Glauber' s Secret Sal Ammoniac. 


A Volatile Alkali, then, has the fame property as a Fixed 
Alkali with regard to acids: yet they differ in this, that the 
affinity of the former with acids is weaker than that of the 
latter: and hence it follows, that any Sal Ammoniac may be 

decom- 
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decompounded by a Fixed Alkali, which will lay hold of the 
acid, and diſcharge the Volatile Alkali. 

A Volatile Alkali will decompound any neutral Cale which 
has not a Fixed Alkali for its baſis; that is, all ſuch as con- 
fiſt of an acid combined with an abſorbent earch or a meral- 
lic ſubſtance. | By joining with the acids in which they are 
diſſolved, it diſengages the earths ar metallic ſubſtances, takes 
their place, and, in n with their ie forms Am- 
moniac Salts. 1 
Hence it might he concluded, hel of all ſobliinces; next 
to the Phlogiſton and the Fixed Alkalis, Volatile Alkalis 
have the greateſt affinity with acids in general. Yet there is 
ſome difficulty in this matter: for abſorbent earths, and ſe - 
veral metallic ſubſtances, are alſo capable of decompounding 
Ammoniacal Salts, diſcharging their volatile Alkali, and 
forming new compounds by umting with their acids. This 
might induce us to think, that duk ſubſtances have neatly 
the ſame affinity with acids. 

But it is proper to obſerve, that a Volatile Alkali decom- . 
pounds ſuch neutral ſalts as have for their baſis either an ab- 
ſorbent earth or a metallic ſubſtance, without the aid of fire; 
whereas abſorbent earths or metallic ſubſtances will not de- 
compound an Ammoniacal vom unleſs oy be alice by A 
certain degree of heat. 

Now, as all theſe matters are extremely bred, at leaſt in 
compariſon with a Volatile Alkali, they have the advantage 
of being able to reſiſt the force of fire, and ſo of acting in 
conjunction there with; and fire greatly promotes the natural 
action of ſubſtances upon one another: whereas the Volatile 
Alkali in the Ammoniacal Salt, being unable to abide the 
force of fire, is compelled: to deſert its acid; and that fo 
much the more quickly, as its affinity there with is conſider- 
ably weakened by the preſence of an earthy or metallic ſub- 
ftance, both of which have a great affinity with acids. 

Theſe conſiderations oblige us to 8 that Volatile 
Alkalis have a ſomewhat greater affinity, than unden 

earths and metallic ſubſtances, with acids. | | 
Ammoniacal Salts projected upon nitre in laben man it a 
detonate; and the Nitrous Sal Ammoniac detonates by itſelf, 
without the addition of any inflammable matter. This fin- 
gular effect evidently demonſtrates the exiſtence of an oily 
matter in Volatile Alkalis; for it is certain that nitre will 
never deflagrate without the concurrence, and even the im- 

mediate A of ſome combuſtible matter. „ 
| "4 0 Sc rut Ten 
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This oily ſubſtance is often found combined with Volatile 
Alkalis in ſuch a large proportion as to diſguiſe it, in ſome 
meaſure, and render it exceedjngly-foul. The falt may be 
freed from its ſuperfluous oil by repeated ſublimations; and 
particularly by ſubliming it from abſorbent earths, which 
readily drink up oils. This is called the 'Refification of a 
Volatile Alkali. The falt, which before was of a yellowiſh 
or dirty colour, by being thus rectified becomes very white, 
and acquires an odour more pungent and leſs fetid than it 
had at firſt, that is, when obtained by one angle ere | 
from a putrid ſubſtance. 

It is proper to obſerve, that the rectification of = Volatile 
Alkali muſt not be carried too far, or repeated too often; for 
by that means it may be entirely decompoſed at length ; and _ 


particularly if an abſorbent earth, and eſpecially chalk, be 


employed for that purpoſe, the ſalt may be converted into an 
oil, an earth, and water. 

Volatile Alkalis act upon ſeveral metallic ae; wt 
particularly on copper; of which they make a moſt beautiful 
lue folution. On this property depends a pretty fingular 


effect, which happens ſometimes when we attempt, by means 


of a Volatile Alkali, to ſeparate copper from any acid with 
which it is combined. Inſtead of ſeeing the liquor grow 
turbid, and the metal fall, both which generally happen 
when any Alkali whatever is mixed with a metallic ſo- 
| lution, we are ſurpriſed to obſerve the ſolution of copper, 
upon adding a Volatile Alkali, retain its limpidity, and let 
fall no precipitate; orat leaſt, if the liquor does grow turbid, 
it remains ſo but for a moment, and inſtantly recovers. its 
tranſparency. 
This is — adding much a quantity of Volatile 
pps as is more than ſufficient fully to ſaturate the acid of 
the ſolution, and confiderable enough to diſſolve all the cop- 
per as faſt as it is ſeparated from the acid. On this occaſion 
the liquor acquires à deeper blue than it had before; which 
ariſes from the property which Volatile Alkalis have "of giv- 
ing this metal, when combined with them, a fuller blue than 
any other ſolvent can: hence we have a touchſtone to diſco- 
ver copper wherever it is; for let the quantity of this metal 
combined with other metals be ever ſo ſmall, a Volatile Al- 
kali never fails to diſcover i it; by making it appear of a _ 


colour. 


"Though a Volatile Alkali be conſtantly the reſult of putre- 


faction, yet it muſt not therefore be imagined that none can 


- be en by any other means; on the contrary, * . 
| | | O1 
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thoſe ſubſtances which contain the ingredients neceſſary to 
form it, yield no ineonſiderable quantity thereof in diſtilla- 
tion. Tartar, for example, which by being burnt in an 
open fire is converted, as was ſhewn,. into a Fixed Alkali, 
yields a Volatile Alkali when it is decompoſed in cloſe veſ- 

ſels; that is, when it is diſtilled; becauſe, in this latter caſe, 
the oily part is not diſſipated or durnt, as it is by calcination 


in a naked fire, but has time to unite with ſome of the earth 


and acid of the mist. in ſuch a man 45 to form a true 
Volatile Alkali. 

To prove that on this 3 as cn as on al others, 
where unputreſied bodies yield a Volatile Alkali, this ſalt is 
the product of the fire, we need only obſerve, that in theſe 
diſtillations it never riſes till after ſome. part of the phlegm, 
of the acid, and even of the thick oil of the mixt, is come 
over; which never is the caſe when it is formed beforchand 
in the body which is the ſubject of the operation, as it is in 
thoſe which have undergone putrefaction: for this ſalt, —— | 
much lighter and more volatile than thoſe other ſubſta 
how of ny before enen in eee 


0 i. es b. 
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Hou we © have — all the: Aae which 

| enter into the compoſition of Vegetables,” Animals, 
and Minerals, whether as primary or as ſecondary principles, 
it will not be improper to ſhew in what order we obtain 
theſe principles from the ſeveral mixts; and eſpecially from 
Vegetables and Animals, becauſe they are much more com- 
plicated than Minerals. This is called en a com- 

und. 

Tbe method moſt commonly! taken to decompoſe bodjes 
by applying to them ſucceſſive degrees of heat, 5 — — 
gentleſt to the moſt violent, in appropriated veſſels, 
trived as to collect what exhales from them. By this means 
the principles are gradually ſeparated from each other; the 
moſt volatile riſe firſt, = the reſt follow in order, as the 
come to be acted on b 1 eee and this | 
is ene kde ee (4 } 2 a 
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But it being obſerved that fire, applied to the decompoſi 
tion of bodies, moſt commonly alters their ſecondary princi- 
ples very ſenſibly, by combining them. in a different manner 
With each other, or even partly decompoſing them, and re- 
ducing them to their primitive principles; other means have 
been uſed to . _ Map without we ewe of 

fire.” W 0 
With this view the mirts to be Farne are foreidly 
wihprefſed, in order to ſqueeze out of them all ſuch parts 
of their ſubſtance as they will by this means part with: or 
elſe thoſe mixts are for a long time triturated, either along 
with water, which carries off all their ſaline and faponace- 
ous contents, or with ſolvents, ſuch as ardent ſpirits, capa- 

dle of taking up every og” in them __ is of an olly or 
1 refinous nature. © 


We ſhall here give a ſuccin account of the: effects of 175 


theſe different methods, as applied to the principal ſubſtan- 
ces among ih ee, and Animals, and likewiſe to ſome 


SECTION L 


"The ANAL vs1s 7 ————— SUBSTANCES. 


| A vaſt many vegetable ſubſtances, ſuch as heads: wid 
feeds, yield, by ſtrong compreſſion, great quantities of mild, 
fat, unctuous Oils, which are not ſoluble in AO ſpirits : 
theſe are what we called Expreſſed Oils. are alſo 
ſometimes called Fat Oils, on account of cle un Quouſneſs, 
in which they exceed all other forts of Oil. As: theſe oils 
are obtained without the aid of fire, it is certain that they 
[exiſted in the mixt juſt as we fee them, and that they are 
not in the leaſt altered: which could not have been the caſe 
had they been obtained by diſtillation; for that never pro- 
duces any Oils but ſuch as are acrid and ſoluble in ſpirit of 
wine. 
Some vegetable matters, 5 as * rind of citrons, * 
mons p oranges, &c. alſo yield, only by being ſqueezed be- 
tween the fingers, a great deal of Oil. This ſpirts out in 
ſine ſmall jets, which being received upon any poliſhed ſur- 
face, ſuch, as a wanne run together and form a liquor 
that is a real Oil. 
But it muſt be carefully noted, that this ſort of Oil, cham | 
me by expreſſion only, is nevertheleſs very different 
from the Oils mentioned dn, to which the title of Ex- 


Praſed 


— 
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preſſed Oils peculiarly. belongs: for this is far lighter and 


thinner z. moreover, it retains the perfect odour of the fruit 


which yields it, and is ſoluble in ſpirit of wine; in a, word, 


it is a true eſſential Oil, but abounds ſo in the fruits which 


produce it, and is lodged therein in ſuch a manner, occupy» 
ing a vaſt number of little cells provided in the peel for its 
reception, that a very ſlight preflure diſcharges it; Which is 


not the caſe with many other vegetables that contain an ef- 


ſential Oil. 


Succulent and green plants yield by compreſſion, a great 


deal of liquor or juice, which conſiſts of moſt of the phlegm, 
of the ſalts, and a ſmall portion of the oil and earth of the 


plant. Theſe juices, being ſet in a cool place for ſome time, 
depoſite ſaline cryſtals, which are a combination of the acid 


of the plant with part of its oil and earth, wherein the acid 


is always predominant. Theſe ſalts, as is evident from the 
deſcription here given, bear a great reſemblance to the tar- 
tar of wine treated of above. They are called Eſential 
Salts ; ſo that Tartar might likewiſe ko 
Salt of Wine. N 
Dried plants, and ſuch as are of a ligneous, or acid na- 
ture, require to be long triturated with water, before they 
will yield their eſſential ſalts. Trituration with water is an 
excellent way to get out of them all their ſaline and ſapona - 
ceous contents. N N N | 
A vegetable matter that is very oily yields its eſſential 
ſalt with much difficulty, if at all; becauſe the exceſſive 
quantity of oil entangles the ſalt ſo that it cannot extricate 


ittſelf or ſhoot into cryſtals. Mr. Gerike, in his Principles 


of Chymiſtry, ſays, that if part of the oil of a plant be ex- 
tracted by ſpirit of wine, its eſſential ſalt may be afterwards 
obtained with more eaſe and in greater quantity. This muſt 


be a very good method for ſuch plants as have an exceſſive 
proportion of eſſential oil; but will not ſucceed if the effen- 
tial ſalt be hindered from cryſtallizing by a redundancy. of 


fat oil, becauſe fat oils are not ſoluble in ſpirit of wine. 
Eſſential Salts are among thoſe ſubſtances which cannot 


be extracted from mixts by diſtillation: for the firſt impreſ- 


ſion of fire decompoſes them. 


. 


Though the acid which predominates in the Eſſential Salts 
of plants, be moſt commonly analogous to the vegetable 
acid, properly ſo called, that 18, to the acid of vinegar and 


- tartar, which is probably no other than the vitriolic acid diſ- 
guiſed; yet it ſometimes differs therefrom, and ſomewhat 


reſembles the nitrous or the marine acid. This depends on 
8 5 5 the 


called the Eſſential 
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the places where the plants grow which produce theſe ſalts: 


if they be maritime plants, their acid is akin to the acid of 
ſea : ſalt; if on the contrary they grow upon walls, or in ni- 


trous grounds, their acid is like that of nitre. Sometimes 
one and the ſame plant contains falts analogous to all the 


; three mineral acids; which ſhews that the vegetable acids 
are no other than the mineral acids variouſly changed by cir- 


culating through plants. | 

Liquors containing the Eſſential Salts of plants being eva- 
porated by a gentle heat to the conſiſtence of honey, or even 
further, are called Extras. Hence it is plain, that an Ex- 
tract is nothing but the eſſential ſalt of a plant, combined 


with ſome particles of its oil and earth, that remained ſuſ- 


pended in the liquor, and are now incorporated by evapora- 


1 Euracts of plants are alſo prepared by boiling them long | 


in water, and then evaporating ſome part of ir. But theſe 
Extracts are of inferior virtue; becauſe the fire diſſipates 


many of the oily and faline parts. 


* 


EL * u Us 10 5. 1 
Subſtances which abound much in Oil, being bruiſed and 


triturated with water for ſome time, afford a liquor of an 


opaque dead-white colour, like milk. This liquor conſiſts 
of ſuch juices as the water is capable of diſſolving, together 
with a portion of the oil, which being naturally indiſſoluble 
in water, is only divided and diſperſed in the liquor, the 
limpidity whereof is by that means deſtroyed. 'This ſort of 
oily Equor, in which the oil is only divided, not diſſolved, 
is called an Emulſion.” The oily particles in Emulſions ſpon- 


_ taneouſly ſeparate from the water, when leſt at reſt, and 


uniting into greater maſles riſe, on account of their lightneſs, 
to the ſurface of the liquor, which by that means recovers a 
degree of tranſparency. - | N | 4 
If vegetables abounding in eſſential oils and reſins be di- 
geſted in ſpirit of wine, the menſtruum takes up theſe oily 
matters, as being capable of diſſolving them; and they may 
afterwards be eaſily ſeparated from it by the affuſion of wa- 
ter. The water, with which ſpirit of wine has a greater 


affinity than with oily matters, ſeparates them by this means 
from their ſolvent, agreeably to the common laws of affini- 


ties. | 8 
Without the help of fire, ſcarce any thing, beſides the 


| {ubſlances already mentioned, can be obtained from a plant: 


buy, 
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but, by the means of diſtillation, we are enabled to analyſe 
them more completely. In profecuting this method of e-. 
tracting from a plant the ſeveral principles of which it con- 
ſiſts, the following order is to be obſerved. 
A plant being expoſed to a very gentle heat, in a diſtilling” 
veſſel ſet in the balneum marie, yields a water which retains 
| the perfect ſmell thereof. Some Chymiſts, and particularly. 
. tthe illuſtrious Boerhaave, have called this liquor the Spiritus 
3 Rector. The nature of this odoriferous part of plants is not 
yet thoroughly known; becauſe it is fo very volatile that it is 
difficult to fubject it to the experiments neceſſary for diſco- 
veriny Mun properts.. ß ̃⅛3ʃru ne 
Ik, inſtead of diſtilling the plant in the Balneum maria, it 
be diſtilled over a naked fire, with the precaution of putting 
a certain quantity of water into the diſtilling; veſſel ME. | 
with it, to prevent its ſuffering a greater heat than that of 
boiling water, all the effential oil contained in that plant will 
riſe together with that water, and with the fame degree of 
" % han ee e FPIEOE Fl DON OY Mgt. 
On 'this occaſion it muſt be obſerved, that no eſſential oil 
can be obtained from a plant after the Spiritus Rector hath 
been drawn off; which gives ground to think that the volas _ 
tility of theſe oils is owing to that ſpirit. 5 | 
The heat of boiling water is alſo ſufficient to ſeparate from 
vegetable matters the fat oils which they contain. That, 
however, is to be done by the 55 of decoction only, and 
not by diſtillation: becauſe, though theſe oils will ſwim on 
water, yet they will not rife in vapours without a greater de- 
gree f e i Tae 
When the eſſential oil is come over, if the plant be ex- 
poſed to a naked fire, without the addition of Water, and the 
heat be increaſed a little, a phlegm will riſe that gradually 5 
grows acid; after which, if the heat be increaſed as occa- 
ſion requires, there will come over a thicker and heavier oil; 
from ſome a volatile alkali ; and laſt of all, a very thick, 
black, empyreumatic oil. : | | 


"4 . 


" * 4 4 - 


When nothing more riſes. with the ſtrongeſt degree of 
heat, there remains of the plant a mere coal only, called 
the Caput Mortuum, or Terra Damnata. This coal when 

burnt falls into aſhes, Which, being liziviated with water, 


giVe's f 8 5 "hf 
It is obſervable, that in the diſtillation of plants which 
yield an acid and a volatile alkali, theſe two ſalts are often 
found quite diſtinct and ſeparate in the ſame receiver; which 
ſeems very extraordinary, conſidering that they are naturally - 
"x | OD diſpoſed 
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diſpoſed t to. unite, a Lo a great ee 5 one . 
The reaſon of this phenomenon is, that they are both com- 

bined with much oil, which, embarraſſes them ſo that they 

cannot unite to form a neutral ſalt, as * would not Fail to 

do were it not for that impediment. 

All vegetables, except ſuch as yield a great deal pr vola- ; 

Mb tile alkali, being burnt in an open fire, and ſo as to flame, 
leave in their aſhes a large quantity of an acrid, cauſtic, fix-. 
' ed alkali, But if care be taken to ſmother them, ſo as to 

prevent their flaming while they burn, by covering them 

with ſomething that may continually, beat down again what 

ö exhales, the l obtained from their aſhes will be much leſs, 
8 acrid and cauſtic; the cauſe whereof is, that ſome part of 

the acid and oil of the plant being detained in the burning, 

and ſtopped from being diſſipated by the fire, combines with 

its alkali. Theſe ſalts cryſtallize, and, being much milder 

than the common fixed alkalis, may 1 uſed in medicine, 

5 and taken internally. They are called Tachenius's. Salts, be- 

. cauſe invented by . Chymiſt. 

Marine plants yield a Che alkali analogous to that of ſea- 

falt. As for all other plants or vegetable ſubſtances, the 

fixed alkalis obtained from them, if rightly prepared and 
thoroughly calcined, are all e alike, and of the very ; 
ſame-nature.-- .- 

Ihe laſt obſervation T have to make on the production of 
fixed alkalis is, that if the plant you intend to work upon be 
ſteeped or boiled in water before you burn it, a much ſmaller 

quantity of ſalt will be obtained from it; nay, it will ield 
none at all, if repeated boilings have robbed it 5 of 


thoſe ſaline particles which muſt neceſſarily concur wit kits 
earth to form a ned Alkali. | : | 
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SECTION U. 


The ANAL 476 7 Antar SU BSTANCES. 
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SUCCULENT animal e wok” as new-killed fleſh, 
| yield by expreſſion a juice or liquid, which is no other than 7 
= | _ the phlegm, replete with all the principles of the animal bo- 
= | | dy, except the earth, of which it contains but little. The 
= hard or dry parts, ſuch as the horns, bones, Se. yield a ſi- 
milar juice, by boiling them in water. Theſe juices become 
thick, like a glue or jelly, when their watery parts are eva- 
porated; and, in this ſtate, they are truly extracts of animal 
matters. 1 Juices afford no cryſtals of eſſential ſalt, 
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like thoſe obtained from vegerables and ſhew no 7725 either 
of an acid or an alkali... - 
Great part of the oil which is in the fleth of — may 
be eaſily ſeparated without the belp of fire; for it lies in a 
manner by itſelf: it is commonly in a concrete form, and is 
called Fat. This oil ſomewhat reſembles the fat oils of ve- 
etables; for like them it is mild, unctuous, indiſſoluble in 
fir of wine, and is ſubtilized and attenuated by the action 
of fire. But there is not in animals, as in vegetables, any 
light eſſential oil, which riſes with the heat of boiling water; 
ſo that, properly ſpeaking, ani animals contain but one ſort of 
0. | 
Fey animal ſubſtances e a . acid. Ants and 
bees are almoſt the only ones from which any can be obtain- 
ed: and indeed the quantity Lad yield is very ſmall, as the 
acid itſelf is extremely weak, | 
The reaſon thereof is, that As animals do. not draw. 5 
nouriſhment immediately from the earth, but feed wholly 
either on vegetables or on the fleſh. of other animals, the 
mineral acids, Which have already undergone a great change 
by the union contracted between them and the oily. matters 
of the vegetable kingdom, enter into a cloſer union and 
combination with theſe oily parts While they are paſſing 
through the organs and ſtrainers of animals; whereby their 
properties are deſtroyed, or at leaſt fo ie that they 
are no longer ſenſible. 

Animal matters yield in diltillation, firſt, a. phlegm, and : 
then, on increaſing the fire, a pretty clear oil, which gra- 
dually becomes thicker, blacker, more fetid, and empyreu- 
matic. It is accompanied with a great deal of volatile alka- 
Ii; and if the fire be raiſed and kept up till nothing more 
comes over, there will remain in the diſtilling veſſel a coal 
like that of vegetables; except that when it is reduced to 
aſhes, no fixed alkali; or atleaſt very little, can be obtained 
from them, as from the aſhes. of vegetables. This ariſes 
from hence, that, as we ſaid before, the ſaline principle in 
animals being more intimately united with the oil than it is 
in plants, and being conſequently more attenuated and ſub- 
tilized, is too volatile to enter into the combination of a fix- 
ed alkali ; ; on the contrary, it is more diſpoſed to join in 
forming, a volatile alkali, which on this occalion- does not riſe 
till after the oil, and therefore mult certainly be the produce 
tion of the Es. It muſt be obſerved, that all we have hi- 
W laid concerning the e of ain ul be under- 
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ſtood of ſuch matters only as have not undergone any fort of 


2 7 


Fermentation. 5 OR TY arts 
The chyle and milk of animals which feed on plants ſtill 


\ retain ſome likeneſs to vegetables; becauſe the principles of 


which theſe liquors are compoſed have not gone through all 
the changes which they mult ſuffer before they enter into the 
nr mn THREE Ont. 

Vrine and ſweat are exerementitious aqueous liquors, 
loaded chiefly with the ſaline particles which. are of no ſer- 


vice towards the nouriſhment of the animal, but paſs through 
its {trainers without receiving any alteration; ſuch as the 


neutral falts which have a fixed-alkali for their baſis, and 
particularly the ſea-falt, which happens to be in the food of 
animals, whether it exiſt therein naturally, as it does in 
ſome plants, or whether the animals eat it to pleaſe their pa- 
T e 

The ſaliva, the pancreatic juice, and eſpecially the bile, 
are ſaponaceous liquors, that is, they conſiſt of ſaline and 
oily particles combined together: ſo that being themſelves 
diſſolved in an aqueous liquor, they are capable of diſſolvin 

likewiſe the oily parts, and of rendering them miſcible wit 
water. Hine 1 | | 
Laſtly, the blood being the receptacle of all theſe liquors 
partakes of. the nature of each, more or leſs in proportion to 


W 


the quantity thereof which ir contains. 


SECTION m. 
The ANALYSIS of MINERAL SUBSTANCES. | 


MINERALS differ greatly from vegetables, and from ani- 
mals; they are not near ſo complex as thoſe organized bo- 


dies, and their principles are much more ſimple; whence it 
follows, that theſe principles are much more cloſely connect - 
ed, and that they cannot be ſeparated without the help of 
fire; which not having on their parts the ſame action and 
the ſame power as on organized bodies, hath not the ſame 
ill effect on them; I mean the effect of changing their prin- 
ciples, or eyen deitroying them entirely. Rn La 3 
I do not here ſpeak of pure, vitrifiable, or refractory 
earths ; of mere metals and ſemi- metals; of pure acids; or 
even of their ſimpleſt combinations, ſuch as ſulphur, vitriol, 
alum, ſea-ſalt; of all theſe we have faid enough. 
We are now to treat of bodies that are more complex, and 
therefore more ſuſceptible of decompoſition. Theſe bodies 
3 | Ag Ale 
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9 5 compound maſſes, or combinations of thoſe above · men- 
tioned; that is, metallic ſubſtances as they are found in the 


bowels of the earth, united with ſeyeral forts of ſand, ſtones, 
earths, ſemi-metals, fulphur, &c. When the metallic mat» 
ter is combined with other matters, in ſuch a proportion: to 
the reſt that it may be ſeparated from. them with advantage 
and profit, theſe compounds are called Ores: when the caſe 
is otherwiſe, they are called Pyrites, and Marcafites ; eſpe- 
cially if ſulphur or arſenic be predominant therein, which 


often happens. 


contains, the firſt ſtep is to free it from a great deal of earth 


and ſtones, which commonly adhere to it very lightly and 


ſuperficially. This is effected by pounding the ore, and then 


waſhing it in water; to the bottom of which the metalline 


parts preſently fink, as being the heavieſt, while the ſmall 
particles of earth and ſtone remain ſuſpended ſome time 


"_ J 1 | 59 
hus the metallic part is left combined with ſuch matters 


only as are moſt intimately complicated with it. Theſe fub-, 
ſtances are moſt commonly ſulphur and arſenic. Now, as 
they are much more volatile than other mineral matters, they 
may be diſſipated in vapours, or the ſulphur may be confum- 
ed, by expoling the ore which contains them to a proper de- 
ree of heat. If the ſulphur and arſenic be deſired by them- 
Faves, the fumes thereof may be catched and collected in 
N veſſels and places. This operation is called Roaſting 
an Ore. | 
The metal thus depurated is now fit to be expoſed to a 


greater force of fire, capable of melting it. | 

On this occaſion the ſemi-metals and the imperfe& metals 
require the addition of ſome matter abounding in phlogiſton, 
particularly charcoal-duſt ; becauſe theſe metallic ſubſtances 


loſe their phlogiſton by the action of the fire, or of the flux - 


es joined with them, and therefore without this precaution 
would never acquire either the ſplendour or the ductility of 
a metal. By this means the metallic ſubſtance is more ac- 
curately ſeparated from the earthy and ſtony parts, of which 


ſome portion always remains combined therewith till it is 
brought to fuſion, For, as we obſerved before, a metallic 


glaſs or calx only will contract an union with ſuch matters; 


a metal poſſeſſed of its phlogiſton and metalline form being 


utterly incapable thereof. 5 | : 
We took notice of the cauſe of this ſeparation above, where 
we ſhewed that a metal poſſciled of irs phlogiſton and metal- 


In order to analyſe an ore, and get out of it the metal it 


\ 
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line form will not remain intimately united with any calcined 
or vitrified matter, not even with its own calx or glaſs. _ 

The metal therefore on this occaſion gathers into a maſs, 
and lies at the bottom of the veſſel, as being moſt ponderous; 
while the heterogeneous matters float upon it in the form of 
a glaſs, or a ſemi-vitrification. Theſe floating matters take 
the name of Scoriæ, and the metalline ſubſtance at bottom 
is called the Regulus. 

It frequently happens, that the wean tus thus pre- 
cipitated is itſelf a compound of ſeveral. metals mixed toge- 
ther, which are afterwards to be ſeparated. We cannot at 
preſent enter into a detail of the operations neceſſary for that 
purpoſe: they will appear in our Treatiſe of Practical Chy- 
miſtry : but the principles on which they are founded may be 
deduced from what we have ſaid above, Rn the Pd 
perties of the ſeveral metals and of acids. 

It is proper to obſerve, before we quit 2 ſubject, chat 
the rules here laid down for analyſing ores are not abſolutely 
general; for example, it is often adviſeable to roaſt the ore 

before you waſh it; for by that means ſome ores are opened, 
attenuated, and made very friable, Which would coſt much 
trouble and expence, on account of their exceſſive hardneſs, 
if you ſhould attempt to pound them without a Previous tor- 
relfaction. 

It is alſo frequently neceſſary to ſeparate the ore from 
part only of its ſtone; ſometimes to leave the whole; and 
ſometimes to add more to it, before you ſmelt it. This de- 
pends on the quality of the ſtone, which always helps to pro- 
mote fuſion when it is in its own nature fuſible and vitriſia- 
ble. It is then called the Fluor of the ore: but of this we 
muſt ſay, as we did of the preceding article, it is ſufficient 
for our preſent purpoſe to lay down the fundamental princi- 
ples on which the reaſon of every proceſs is built; the de- 
ſeription of the operations themſelves being reſerved for our 
ſecond Part. 

We ſhall now give a ſuceinct account of the principal ores 

and mineral bodies, contenting ourſelves with juſt PONG | 
ut the Particulars of which they ſeverally conſiſt. 
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The yellow Pyrites. 


Tur fellow Pyrites is à mineral . of ſulpbur, 
iron, an unmetallic earth, and od a little copper : 


the 
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the ſulphur, which is the only one of theſe principles that is 
volatile, may be ſeparated from the reſt by fublimation : it 
uſually makes a fourth, and ſometimes a third, of the whole 
weight of theſe Pyrites. The other principles are ſeparated” 
from one another by fuſion and reduction with the phlogi- 

ſton, which, by: metallizing the ferruginous and cupreous 
earths, parts them from the unmetallic earth: for this earth 


vitrifies, and cannot aſterwards continue united with metal- 
lic matters poſſeſſed of ar metalline form, as un book: ma. 


before. 1 
There 3 is yet another: 907. of decompobing the ella Pork. 
tes, which is to let it iy till it effloreſces, or begins to ſhoot 
into flowers; which is nothing but a fort of flow. aceenſionm 
of the ſulphur it contains. The ſulphur being by this means 
decompoſed, its acid unites with the ferruginous and cupre=: 
ous parts of the Pyrites, and therewith forms green and blue 
vitriols; which may be extracted by ſteeping in water the 
Pyrites which has efiloreſced or been burnt, and then era- 
porating the lixivium to a pellicle; for * this means the vi- 
triol will ſhoot into cryſtals. . ed SI It 
Sometimes. the Pyrites contains alſo an ooh ok, the ame 
nature with that of alum ;' a Pyrites of this ſort, after flower-: 


ing, N nn as well as vitriol. 


The white brite. N 1 
N 3 Pyrites contains much arſenic, , A forvagitous: 
earth, and an unmetallic earth. The arſenic, being a vola - 
tile principle, may be ſeparated by ſublimation or diſtilla- 
tion from the reſt, which are fixed: and theſe again may be 
disjoined from each other by fuſion and enen as was 
1 in relation to the Yellow Pyrites. . gut 03199 


The Copper Pyrites.... 2 8 , ; wy es 7 20 5 


Tas Ge "IND contains fide,” coppers, und an 
unmetallic earth. A great deal thereof likewiſe holds arſenic, 
and its colour approaches more or leſs to orange, Jane 
or white, according to the quantity of arſenic in it. It may 


5 decompoſed by the ſame WIG as he a 0 wk white 
yrites. 5 l 


x 
1 
BY 
V3 
8h 
42 
i £ \ 
1 
1 
3 
7 
1 
| . 
1 


ä e 


ters, from which it ma 
gold. But the greater quantities of this metal are uſually 
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wy” - 0 RES. ; 
"of Gold ores.” hg 
Geb being aſks found in its mmeranihe eu! wy | 


Chobe 1 


never combined with ſulphur and arſenic, its matrices ate 


not, properly ſpeaking, ores; becauſe the metal contained 
in them :s not mineralized. The gold is only lodged between 
particles of ſtone, earth, or ſand, from which it is eaſily ſe- 


ENT Py e ang by amalgamation with quickſilver. The 


gold thus found is ſeldom pure, but is frequently alloyed 
with more or leſs one; from which it is to be ſeparated by 
quartation. 

It is alſo very common to find gold . moſt ores of other 
metals or ſemi- metals, and even in the Pyrites ; but the 
quantity contained therein is generally ſo ſmall, that it would” 
not pay the coſt of extracting it. However, if any ſhould 
incline to attempt it, merely out of curioſity, it would be ne- 


_ ceffary to begin with treating theſe ores in the manner proper 


for ſeparating their metalline part; then to cupel the metal - 
line 1 20 . and, lafly,'t to refine it by quarta- 
tion. 


: * OS 


2 Silo ver Ore 5 


II is no rare thing to find lier, as well as 1 in its 
metalline form, only har: ay in fundry carths and ſtony mat- 
pes 86d. in the ſame manner as 


dug out of the bowels of the earth in a truly mineral ftate: 
that is, combined with different Tubſtances, and particularly f 
with ſulphur and arſenic. ; 

Several filver. ores are diſtinguiſhed by peculiar characte- 


riſtics, and are accordingly denoted by particular names. 


That which is called the Vitreous Silver Ore, is ſcarce any. 
thing elſe but a combination of filver and ſulphur. Another 
is known by the name of the Horny Silver Ore, becauſe when 
in thin plates it is ſemi-tranſparent : in this ore the ſilver is 
mineralized by ſulphur and a little arſenic. ' The Red Silver 
Ore is of the colour which its name imports, ſometimes more, 
ſometimes leſs vivid; and is chiefly compoſed of ſilver, arſe- 
nic, and ſulphur: it ' alſo contains a little iron. 

Theſe three ores are very rich in filver: the firſt contains, 
nearly three fourths of its weight, and the others about two 
thirds of theirs. 

There 


i 
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There is a fourth, called the White Silver Ore; which, 


though it be heavier, is not ſo rich in filver, becauſe it con- 


tains much copper. Many other minerals contain filver; yet 
are not, properly ſpeaking, rer ores; becauſe a much 
pag Auen, of en, than of Shows: is found- in 
em 1 : 
When a flock ore is. to ps 3 in onde to have 
the ſilver pure, or when Giver is to be extracted out of 
any ore that contains it, the firſt thing to be done is to roaſt 
the ore, in order to clear it of the volatile minerals: and as 
ſilver cannot be had pure without the operation of the cupel, 
which tequires more or leſs lead to be joined with it, it is 


uſual to mix with the torrified ſilver ore a quantity of lead, 


rtioned to that of the heterogeneous matters combined 
with the ſilver, and to melt the whole together. Part of the 
added lead vitrifies during the fuſion, and at the fame time 
convetts ſome of the heterogeneous matters allo into glaſs, 
with which it forms a ſcoria that riſes to the ſurface of the 
matter. The other part of the lead, with which the ſilver is 
mixed, falls to the bottom in the form of a 5 Ager 
muſt be cupelled 3 in order to have che ſilver pute. 


Corrxx is much ſeldomer found in a metalline form than 
gold or ſiwer: it is commonly ina mineral ſtate: it is mi- 
neralized by ſulphur and arſenic: almoſt all its ores contain 
alſo more or leſs of iron; ſometimes a little ſilver, or even 


gans, together with anne earths and ſtones, as all ores 


e wen. " beaueifol 3 ll 


in ſhades blended of theſe two colours. The minerals called 
mountain green, and mountain blue, ate true copper ores z 


not in the form of hard ſtones, like other wm bur Cy 
and friable like earth. _ 

Nevertheleſs, there are ſeveral copper ores of different co- 
lours, as aſh- coloured, whitiſh, and ſhaded with yellow or 


orange; which colours ariſe from the different proportions of 


arſenic, {ulphur, and iron, which theſe ores contain. 
In order to decompoſe a copper ore, and to extract the 


copper it contains, it is firſt of all to be freed from as many 


of its earthy, ſtony, ſulphureous, and arſenical parts, as is 
poſhble, by roaſting and waſhing ; then what remains is to 
be mixed with a flux, compounded 'of a-fixed alkali and ſome 
nnn ** ; à little I" is to be put over all, and 

the 
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the whole melted by a ſtrong fire. The ſalts facilitate the 
fuſion and ſcorification of the unmetallic matters, and there - 
with form a ſlag, which being the lighteſt riſes to the ſurface. 
The metalline matters are collected below in the form of a 
ſhining regulus of copper; which, however, is not uſually 
fine copper, but requires to be ie in the manner to be 
Wweun! in our ſecond part. 5 

In order to ſeparate the copper 33 the 5 mat- 
ters, it is abſolutely neceſſary. to melt its ore along with in- 
flammable ſubſtances abounding in phlogiſton, For, as this 
metal is not poſſeſſed of its metalline form while it is in a 
mineral ſtate, as it is deſtitute of the true quantity of phlo- 
giſton, and, though it were not, would loſe it by the action 
of the fire, it would come to paſs, that if its ore were melt- 
ed without the addition of any inflammable matter, the cu- 
preous earth or calx would be ſcorified and confounded with 
the unmetallic matters; and as all metallic matters, except 
gold and filver, are ſubject to this inconvenience as well as 
copper, the addition of an inflammable ſubſtance, in fluxing 


all ores that contain them, i. is a cn l be ought con- 
ſtantly to be obſerv er. bares et (136) 
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Of Iron Ores. 700 


Ikon is ſeldom found pure and malleable in the earth; 
yet it is much ſeldomer found in the mineral ſtate, properly | 
lo called, than any of the other metals: for moſt iron ores 
are ſcarce any thing more than a ferruginous earth mixed in 
different proportions with unmetallic earths. and - ſtones. 

Some of them, however, contain alſo volatile minerals, ſuch 
as ſulphur and arſenic; and therefore it is neceſſary to roaſt 
the iron ores, like all others, before you attempt to extract 
the metal out of them. That being done, they are to be 
ſmelted with a flux conſiſting of fuſible ang l 
matters, as the general rule directs. 

Iron is the commoneſt of all metals: nay, it-is ſo.univer- 
ally diffuſed through the earth, that it is difficult to find any 
ſtone, earth, or ſand, that does not contain ſome of it; and 
therefore none of theſe are uſually conſidered and treated as 
iron ores, except ſuch as contain a great deal of that metal, 

14 | and melt eaſily. 'The hematites, emery, yellow pyrites, ca- 
1 lamine, all contain a pretty conſidera le quantity of iron; 
Ns but no body attempts to extract it from ow becauſe they. 
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- Ferruginous 
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Ferruginous earth being naturally of an orange colour, 8 


Fore or earth may be judged to contain iron, if either natu - 
rally, or after ne, it Brody ppt to have one ſhade of yoann. g 


or red. 

Phe ſi ne property which iron his of hou attracted 
bk the magnet, and of being the only body, excluſive of 
all others, that is ſo, likewiſe affords us an eaſy method of 
diſcovering the preſence of this metal among other matters, 
where it often exiſts in ſuch a ſmall quantity that it could not 


otherwiſe be found out. For this purpoſe the body in which 


iron is ſuſpected to lurk, muſt be pulveriſed and torrefied 
with ſome inflammable matter; and- then-the powder thus 
roaſted being touched with a magnet, or an animated bar, if 


it contains any particles of 1 iron Go wall ins adhere to 
the en or e 8 | 1 


* 0 
BSI 


Of Tin Ore. 


"Tak is never ſound in the earth pure and malleable, = 
always in a mineral ſtate, and always mineralized by arſenic. 
Tin ores are not ſulphureous; whence it comes, that though 


tin be the lighteſt of all metals, its ores are nevertheleſs hea. 


vier than thoſe of other metals, as arſenic greatly exceeds 
ſulphur in gravity. - Some tin. ores contain alſo a little iron. 
The ores of tin are to be waſhed, roaſted, and en n 
a wa gar, ee 8m to rag —_— ets . 


Td” like tin, is never found dus i in a mineral ſtate. 1 | 
is moſt commonly mineralized by ſulphur; yet there are 


ſome lead ores which alſo contain arſenic. - | 
Lead ores, as well as others, muſt be roaſted and anch 
with a reducing flux: however, as it is difficult to free them 


from all their ſulphur by torrefaction only, the reducing flux 
employed in their — may be made up with a quantity of 
gow filings, which being 1 of an — union with lead, 


nd having a much greater aer at metal wit ſul⸗ 
Phur, will, on this am nj ___ 
ung _ 


ve. & 


a Dien is e found: in * 


or e friable ſtones; but moſt commonly i in a ada 5 
1 ſtate. 8 
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% ELEMENTS. or Tur Chap. 16. 
Rate.” It is always mineralized by ſulphur, and by fulphur 


alone: ſo that cinabar is the only ore of quickſilver that we 
know of; and a very rich one it is, ſeeing it g eren 


ſeven times as much mercury as ſulphur. _ 

Roaſting can be of no uſe towards e ee che ore . 
mereury, and ſeparating its ſulphur; becauſe mercury being 
itſelf very volatile would be carried off by the fire together 
with the ſulphur. In order, therefore, to part the two ſub - 
ſtances of which cinabar conſiſts, recourſe muſt neceffarily 
be had to ſome third body, which wilt unite with one of 
them, and by that means ſeparate it from the other. Now 
all the metals, except gold, having a greater affinity than 
mercury with ſulphur, ſueh a body is cafily found: any me- 


tal but gold may be employed with ſucceſs in this decompo- 


ſition; but as iron hath a greater affinity with fulphur than 
any of the reſt, and is moreover the only one that cannot u- 
nite with mercury, it muſt, on account of theſe two qualities, 


be preferred to all the reſt. 


Fixed alkalis are alſo well qualified to abſorb the ſulphur 
of cinabar. Cinabar muſt be decompoſed in cloſe veſſels, 
and by the way of diſtillation; otherwiſe the mercury, as 
foon as it ſeparates from the ebe ng, will be en in Vas. 


Pours and entirely loſt. 


In this operation it is needleſs to add eiche ftux or — 
giſton; beeauſe the einabar is decompoſed without melting, 
and the mercury, though in a mineral ſtate, contains, like 
gold and ſilver, all the phlogiton roquiice to ſecure * its me. 
talline ee TN 


of the Ores of Regulus of ume, 


Wan of Antimony is always found in 3 atom 
ſtate: it is mineralized by fulphur; but ſometimes, tough 
rarely, it is alſo combined with a little arſenie. 

When the ore of regulus of antimony is to be decompoſed, 
the firſt thing to be done is to expoſe it to a degree of heat 
too weak to melt its — and ſtony parts, but ſtrong e- 
nough to fuſe its r together with its ſylpbuceant 
parts, which by this means are ſeparated from the earth, and 
united into one maſs, known by the name of Antimonys/ 

It is plain that his firſt operation, which is founded on the 


great fuſibility of antimony, produces; with regard to the 


ore of regulus of antimony, the ſame effect that waſhing hath 
on other ores: fo that after this firſt fuſion nothing more is 
xequilite to the E of a pure regulus of antimony, but 


to 


h 
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to ſeparate! it from its fulphur by roaſting, and we melt is 
with ſome. matter abounding in phlegiſton, in the ſame man- 
ner as other metallic matters are treated. The tern Caleina- 
tian is generally uſed to expreſs this torrefaction of ew 
ny. by means whereof the metallic earth of the W 
antimony is ſeparated from its ſulphur. 
As regulus of Antimony bath, like Mercury, mock 1 
aſbnity with ſulphut than the other metals have, it follows se 
that antimony may be decompoſed by the fame means as 
einabar z but the regulus, fo obtained, is adulterated with a 


portion af the additament made ule of, Which , 


therewith. | | 

There is till another proceſs employed for obtaining the 
regulus of antimony: it confiſts, as was mentioned im its 
place, in detonating the mineral with a mixture of nitre and 


tartar, applied in ſuch a 8 that, aſter the detonation 
has conſumed the ſulphur, there may remain fo. much in- 


flammable matter as will be ſufficient to furniſh the metal- 


line earth ef the antimony with the phlogiſton neceſſary to 


preſerve its metallic properties. Bur by this method leſs re- 


gulus is parry than wy e or mann n re 
1 as uſual. 1 


e the Ores „ Blend. 


8 ore om Biſmuth conſiſts of Welden W 
l and of an unmetallic earth. It is very eaſy 
to decompoſe this ore, and to extract the biſmuth it contains : 
for this purpoſe it need only be expoſed to a moderate heat, 
whereby the arſenic will be diſſipated in vapours, and the bif- 
muth melted, which will then ſeparate from the unmetallic 
earth, This earth, at leaſt, in ſeveral ores of biſmuth, poſ- 
ſeſſes the pro perty of tinging all vitrifiable matters, with 


3 it is wi of a beautiful blue colour. 


To decompoſe the ore of biſmutb no flux or nflantmnile” ; 
matter is uſed ; becauſe this ſemi- metal is poffeſſed, even in 
its mineral ſtate, of all the phlogiſton requiſite to maintain 


its metalline properties; and its great fufibility makes it 


; eee en to __ the Ort e ee in its 
See 


22 or of Zine. a debe 
Line i is not genexally obtained from a de * of its 


enz but ſublimes — fuſion of a mineral, or rather 


2 


S WI maſs of mine 
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Is, that contains this ſemi- metal 
together with iron, copper, lead, A arſemicy and, like 
all other ores, an unmetallic earth. | 03244 6 TEM 

= Nevertheleſs, there is a ſubſtance which may "oh conſider- 
ad as the proper ore of zinc, becauſe” it contains a pretty 


large quantity of that ſemi-metal, a little iron, and an un- 


metallic earth. It is called Calamine, or Lapis Calaminaris ; 
but hitherto the art of procuring zinc directly from this mi- 


neral hath no where been practiſed. Calamine is common- 


ly employed only to convert copper into braſs, or a —_ 
metal, by cementing it therewith. Indeed, till lately, no 
eaſy or praQicable method of obtaining pure zinc from ca- 
lamine was publicly known; for that ſemi- metal being vola- 
tile and very inflammable, its ore cannot be fuſed like others. 
Mr. Margraaf was the firſt who, by mixing powdered char- 
coal with calamine in cloſe veſſels, obtained a perfect zinc 
from it, by the means of diſtillation or ee een as en 
be ane in our r Practical e erer aA 


OY « 


e Arſenical Miners: ee, e 


- 


ak 10, 28 well as ſulphur, i is naturally e Ke 
almoſt all ores, or minerals containing metallic ſubſtances. 
As it is very volatile, while the matters with which it is 
united are fixed, at leaſt in ee therewith, it is N 
feparated by ſublimation: - . 536250 

The minerals that contain moſt arſenic are the ile py- 


Tites, orpiment, and cobalt. We have already conſidered 


the white pyrites: as to orpiment, it conſiſts of ſulphur and 
arſenic. Both theſe ſubſtances being very volatile, it is dif- 
ficult to ſeparate them by ſublimation : yet, with proper ma- 


nagement, and a due regulation of the fire, this ſeparation 


may be effected; becauſe ſulphur ſublimes a little more ea- 


ſily than arſenic. But it is more convenient, as well as more 


expeditious, to make uſe of ſome additament that hath a 
greater affinity with one of thoſe ſubſtances than with the 
other. Fixed alkalis and mercury, bath of which have more 
affinity with ſulphur than with arſenic, 1 1 "OT ane 
ly. employed on this occaſion. yy. 
Cobalt is a mineral compoſed of arſcnic, an 8 
earth, and frequently biſmuth : and as none of theſe are ve- 
ry volatile, except the arſenic, this may be eafily ſeparated 
from the reſt by ſublimation. The unmetallic earth which 
remains has, like that of the ore of biſmuth, the property 
0 Siering a blue colour to any 6 matters melted with 
; > 
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itz. whence it is conjectured, that cobalt and the ore 0b b biſ- 
muth have a great reſemblance, or are often blended with 
each other. Nevertheleſs, Mr. Brant, an ingenious Swediſn 
Chymiſt, inſiſts that they are very different: he pretends that 
the 3 ſubſtance contained in the true cobalt is a ſemi · 
metal of a peculiar nature, which hath been erroneouſly 
confounded with biſmuth : and indeed he proyes.by:1a great 
number of curious experiments, related in the Memoirs of 
the Academy of Upſal, that theſe two metallic ſubſtances 
have properties that are eſſentially different: to that which 
is ee from cobalt, he Hes: the name of ehen of 
Coba 1 

Beſides the ee already cd. . is 8 in. the 
bowels. of the earth another ſpecies of compound body, of 
which we have already taken notice; but which is ſuppoſed, 


with ſome degree of probability, to belong as wt to the 


vegetable as to the mineral kingdom: I mean the Hitumens: 
which the beſt obſeryations oblige us to conſider as vegetable 
oils, that by... lying long in the earth have contracted an 
union with the mineral acids, and by that means acquired 
the 1 ickneſs, lac 1 allen * oblerrable. in 
I diſtillation the 9 an _ — an acid not — * A 
mineral acid. Mr e yield a has. even demonſtrated, by a 


very artful and ingenious procefs, that amber contains a ma- 


nifeſt acid of . See the ane of the; e * 
i of nee c ee ure 467 


E — ou the - Tab able 7 WIR 


TT * 1 e in the mn * a ma — ths 
| - cauſes of almoſt all the phenomena, which Chymiſtry 
exhibits, are deducible from the mutual affinities of different 
ſubſtances, eſpecially the ſimpleſt. | We have already ex- 
plained (Chap. II.) what is meant by- affinities, and have 
laid down the principal laws to which the relations of -differ- 
ent bodies are ſubject. The late Mr. Geoffroy, one of the beſt 


Chymiſts we have had, being convinced of the advantages 


which all who cultivate Chymiſtry would receive from hav- 
ing eee — their 2 a ſtate of the 1 aſcertained 
| | relations 


„ a ; 


NS ; 


1 
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e more wengdlerrzle othes tone, and 


relations between the chief agents in Chymiſtry, 
the firſt who undertook to reduce them into order, and Kat me 
chem all in one point of view, by means of a table. We 
are of opitiion, with that great man, that this Table will be 
of oonſiderable uſe to ſuch as are beginning to ſtudy Chy- 
in helping them to form a juſt idea of the relations 
which different lub tante have with one another; and that 
the practieal Chymiſt will thereby be enabled to account for 


_ What paſſes in feveral of his operations, ' otherwiſe difficult to 


be underſtood, as well as to judge what may be expected to 
reſult from mixtures of different —— "Thefe reaſons 
have induced us to inſert it at the end of this Elementary _ 
Treatiſe, and to give a Thort explanation of it here z eſpeci- 
ally as it will ferve, at the ſame time, for a recapitnlation of 
the whole work, in which the ſeveral axioms 'of this Dable | 
are diſperſed. | 
Lou have it here Guſt 45 it was drawti up by Me. Geoffroy, 
without any addition or alteration. I own, however, that 
it might be improved both ways: for ſinee the death of that 
great Chymiſt many experiments have been made, fome of 
which have diſcovered new affinities, and others have raiſed 
exceptions to ſome of thoſe laid down by him. But ſeveral 
reafons diſſuade me from publiſhing a ne Table of Affini- 
ties, containing all the emendations and innovations that 
might be made in the old one. e 
The firſt is, that many of the nisses rely Avers 
are not yet ſufficiently verified, but, on the contrary, ſub» 
ject to be conteſted: in ſhort, ee are e e un 


other. | 
The ſecond is, that as Mr. Geoffcoy 's Table contains all 
the fundamental affinities, it is more ſuitable to an Elemen+ 
tary Treatiſe than a much fuller one would be; ſeeing this 
would nectffarily ſuppoſe the knowledge of many things not 
treated of by us, and of which it was not * to thy 4 51 
thing in ſuch a boek as this. 

However, as it is eſſential to our -puryole that we lead 
none r- we ſhall take care in explaining the. athni- 


ties delivered by Mr. Geoffroy, to mention the principal 


objections and exceptions to which they are liable: we 
ſhall, moreover, add a very few new ones, ebnfining ourſelves 


to ſueh only as are elementary and well aſeertained. 


The upper line of Mr. Geoffroy's Table, — 


feveral fubltances uſed in Chymiſtry. Under each of thoſe 
fubſtances are ranged in ANinet columns ſeveral mat- 


ders compared with them, in the order of their relation to 
| that 


4 
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chat firſt ſubſtance z ſo. as that. which is the neareſt to it 
that which hath the greateſt affinity with it; or that which 3 
none of the ſubſtances ſtanding below it can ſeparate there - : 1 
from; but which, on the contrary, ſeparates them all when wo 
they are combined with it, and expels them in order to join 
itſelf therewith. The ſame is to be underſtood/of that which 
occupies the ſecond place of affinity; that is; it has the ſame 
property with regard to all below it, yielding ky! to that 
which is above it: and ſo of all the reſt. 

At the top of the firſt column ſtands the chataQer win 

| denotes àn Acid in general: Immediately under this ſtands 
the mark of a Fixed Alkali, being placed there as the ſub- 
ſtance which has the greateſt affinity with an Acid. After 
the Fixed Alkali appears the Volatile Alkali, whoſe affinity 

with Acids yields only to the Fixed Alkali. Next come the 
Abſorbem Earths; and laſt of all Metallie Subſtances. 
Hence it follows, that when a Fixed Alkali is united with 
an acid it cannot be ſeparated therefrom by any other ſub- 
ſtance; that a Volatile Alkali united with an Acid | cannot 
be ſeparated: from it by any thing but x Fixed Alkali; that 

an Abſorbent Earth combined with an acid may be ſeparated 
from it either by a Fixed or by a Volatile Alkaſi; and-laftlyy 
that any Metallic Subſtanee combined with an Acid may be 
ſeparated from it v4 a Fixed nn, A Volatile . or 10 
Abſorbent Earth. 

1 here are many impottant * to es unde on this 

firſt column. Firſt, it is making the rule too general to 
that any Acid whatever has a greater allaiey with a Fixed 
Alkali, than with any other ſubſtance. And indeed Mr. 
Geoffroy himſelf hath made an exception with reſpect to the 
Virriolic Acid; for in the fourth column, at the head of f 
which ſtands that Acid, we find the ſign of the Phlogiſton : 


placed above that of the Fixed Alkali, as having a greater 
affinity than the Fixed Alkali with the Vitriolic Acid. This 
is founded on the famous experiment, wherein Vitriolated 
Tartar and Glauber's Salt are decompounded by means of 
the Phlogiſton, which ſeparates the Fixed Alkalis of theſe 
Neutral Salts, and uniting with the Vitriolie Acid contained 
in them forms therewith a Sulphur. 

Secondly, Nitre deflagrates, and. is decompoſed, by tha 
5 contact of any inflammable matter whatever that is vally 
| ignited ; and the operation which: produces Phoſphorus is no 
| | Other than a decompoſition of ſea- falt, whoſe Acid quits its 
| Alkaline baſis to join with the Phlogiſton : now thele facts 
5 N very ſtrong reaſons for Ss that both; theſe 
Q_ 85 Aci, 


% 
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Acids, as well as the Vitriolic, have a ſtronger affinity with 
the Phlogiſton than with a Fixed Alkali. - Laſtly, as ſeveral 


experiments ſhew the Vegetable Acids to be only the Mine- 
ral Acids diſguiſed and mortified, there are fufhcient grounds 


for ſuſpecting that Acids in general have a greater affinity 
wich the Phlogiſton than with Fixed Alkalis: fo that inſtead 
of making · an exception with regard to the Vitriolic Acid, 
it would perhaps be better to lay down this greater affinity 
as common to all Acids whatever, and to place the Phlogi- 
ſton in the firſt column, immediately under the character 
which denotes an Acid in general. This theory, however, 
lands i in need of confirmation from other experiments *. 

Thirdly, in this ſame. column the character of a Volatile i 
Alkali i is ſet above that of an Abſorbent Earth, as having a 
greater affinity with Acids; and yet theſe Abſorbent Earths 
decompoſe. the Ammoniacal falts, drive away the: Volatile 
Alkali from the Acids, and aſſume its place. This is one 
of the firſt objections made againft Mr. Geoffroy's Table. 
His anſwer thereto is printed in the Memoirs of the Acade- 
my of Sciences for 1718, where his Table alſo is to be 
found. We have already declared our n. * this 
matter: in treating of a Volatile Alkali.. , 

Fourthly, in 1744, Mr. Geoffroy, brother to he ad 
of the Table, who hath done no leſs bonour to Chymiſtry 
than that eminent pbyſician, gave in a Memoir containing 
an exception to the laſt affinity in the firſt column; namely, 
_ wh ich places Abſorbent Earths above Metallic ſubftan- 

He therein ſhewe, that Alum may be converted into 
aegis by boiling it in iron veſſels 3. that, on this occaſion, 
the iron precipitates the Earth of the Alum, ſeparates it 
from its Acid, and aſſumes its place; ſo that of courſe it 
mult have a greater affinity, than the — Earth of | 
Alum, with the Vitriolic Acid. © f 

ee ed echten unde ab Ane * 6 
the Marine Acid, which fignifes that the affinities of this 
Acid are the ſubject of the column. Immediately below it 
is placed the mark of Lin. As this is a metalline ſubſtance, 
and as the firſt column eee ä münden in _ 


— 4 


* Mr. Maga 40 Wle Germaß cen mil, tha made ſeveral aaa, 
which induce him to think that the Acid of Phoſphorus is of a articular 
Kind, and different from that of ſea-ſalt. May it not be the Marine Acid, 
but altered by the union it has contracted with the ?hlogiſton? Or may it 


not be, with reſpect to Phoſphorus, what the volatile ſulphureous ſpirit is, 


with reſpect to 3 See the Memoirs Wwe wy OP e Seien- 
4 | . : * low eſt 


"OS. 


loweſt degree of affinity with all Acids, it is plain we muſt 
ſuppoſe Fixed Alkalis, Volatile Alkalis, and Abſorbent 
Earths, to be placed here in order after the Marine Acid, 
and before Tin. Tin, then, is of all Meralline fubſtances 
that which has the greateſt affinity with the Marine Acid; 
and then follow Regulus of Antimony, Copper, Silver, 
Mercury. Gold comes laſt" of all; and there are no leſs 
than two vacant places above it. By this means it is in ſome 
ſort excluded from the rank of ſubſtances that have an affini- 
ty with the Marine Acid. The reaſon thereof” is, that this 
Acid alone is not capable of diſſolving Gold and combining 
therewith, neceffarily requiring for that purpoſe the aid of 1 
the Nitrous Acid, or at leaſt of the Phlogiſton. 3 
The third column exhibits the affinities of the Nitrous x 
Acid, the character whereof ſtands at its head. Immedi- g 
ately below it is the ſign of Iron, as the metal which has the 


| greateſt affinity with this Acid; and then follow other me- 
| tals, each according to the degree of its relation; to wit, 
Copper, Lead, Mercury, and Silver.' In this column, as 
ES, in the preceding one, we muſt ſuppoſe the ſubſtances, which 


in the firſt column ſtand above Metallic ſubſtances, to be 
placed in their proper order before Tron. © © 7+ To 
The fourth column is intended to repreſent the Affinities 
of the Vitriolic Acid. Here Mr. Geoffroy has placed the 
Phlogiſton as the ſubſtance which has the greateſt affinity 
with this Acid, for the reaſon given in our explanation of 
the firſt column. Below it he has ranked Fixed Alkalis, 
Volatile Alkalis, and Abſorbent Earths, to ſhew that this is 7 
an exception to the firſt column. As to Meralline ſubſtan- 5 
ces, he has ſet down but three, being thoſe with which the 
Vitriolic Acid has the moſt perceptible affinity : theſe metals, 
og in the order of their affinities, are Iron, Copper, and 
The fifth column ſhews the affinities of Abſorbent Earths. 
As theſe Earths have no ſenſible affinity but with Acids, this 
column contains only the characters of the Acids ranked 
according to the degree of their ſtrength, or affinity with the 
Earths; to wit, the Vitriolic, the Nitrous, and the Marine 
Acids. Underneath this laſt might be placed the. Acid of 
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55 Vinegat,' er tie Vegetable ), 45 
ar The fixth column expreſſes the Affinities of Fixed Alka- 
id, lis with Acids, which are the ſame with thoſe of Abforbent 
WF Earths. Moreover, we find Sulphur placed here below all 
th the Acids; becauſe Liver of Sulphur, which is a combina- 
15 tion of Sulphur with a Fixed Alkali, is actually decom- 
elt hf, Q_2 pounded 


3 


timony, ; which ſtands the loweſt, unites but very opener 
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pounded by any Acid: for any Acid previpitazes the Bolphur | 
and unites with the Alkali. | 
Immediate! over. the. Sulphur, gr in the We 9 1 N 
* mark denoting the Volatile Sulphureous 
r. 1 Fe Sulphury it has leſs affinity than any. 
other Acid with Fixed Alkalis. Oils might alſo be ranked 
with Sulphur, becauſe they unite with Fixed Alkalis, ar 
Sheremich form. Aerper bed dre eee by any ci. 
W ate ver. 5 
The feventh column points out the 3 = Valatile 
Alkalis, which are likewiſe the ſame as thoſe of Abſorbent 


Earths; and the Vegetable, Acid might be places. here alſo 


under the Marine Acid. 

The eighth column ſpecifies the affinities of Metallic ſub. 
ances. with Acids. The affinities of the Acids, which, 
with reſpect to Fixed Alkalis, Volatile Alkalis, and Abſor- 
bent Earths, ſucceeded. each other uniformly, do not appear 
in the ſame order here. The. Marine Acid, inſtead of be- 
ing placed below the Vi icriolic and Nitrous Acids, ſtands, on 
the contrary, at their head; becauſe, in fact, this Acid ſepa : 
rates Metalline ſubſtances from all the other Acids with which 
they happen to be united, and, forci theſe Acids to quit 
poſſeſſion, intrudes into their place. . this is 
not a general rule; for ſeveral Metalline ſubſtances muſt * 
excepted, particularly Iron and Cc ppc 
The ninth column declares the affinities of Sulphur. Fix: 
ed Alkalis, Iron, Copper, Lead, Silver, Regulus of An- 
0 5 Mercury, and Gold, ſtand below it in the order of 
YE, affinities. With regard to Gold it muſt be obſerycd, 

t it will not unite with pure Sulphur: it ſuffers itſelf to 
— diſſol red only by the Liver of Syl lphur, which, is known 
to be a compoſition of Sulphur 9 ixed — .49 „ 

At the head of the tenth, column ap ppears Mercury, nd 
beneath it ſexeral Metalline ſubſtances, in the order of their 
affinities with it. Thoſe Metalline ſubſtances are Gold, Sil 
ver, Lead, Copper, Zinc, and Regulus of Antimony. 

It is proper to remark, on this column, that Regulus of Anz 
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ly wit L Mercur and that after a ſeeming union of theſe 
two Metallic al bath been obtained, by a tedious tri- 
ture with the addition of water, they do not continue long 
united, but ſpontaneouſly ſeparate from each other in a ſhort 
time. Iron and Tin are here excluded; the former with. 
fen reaſon, becauſe bitherto it hath not deen clearly proved, 

by "nm. en ee that ever Wen Was unite: 
„„ $5 Bb: 1 wir 
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with Iron: but the ſame objection! cannot be made do Tim 


which amalgamates- very well with Mercury, and might 


therefore be placed in this column nearly between Lead and 
Copper. I uſe the word nearly, becauſe: the different de- 
grees of affinity between Metalline ſubſtances and Mercury 
are not ſo exackly determined, as the orher relations before 
gonſidered; ſeeing they generally unite with it, without ex+ 


cluding one another. We can therefore ſcarce judge of the 


degree of affinity that belongs to each, but by the en ot 
jeſs readineſs of each to amalgamate therewith, - 

The eleventh-column —— that Lond has a brener „ 
vity with Silver than with Copper. 

The twelfth, chat Copper has a greater aloe wich Mer- 
cury than with Calamine. 

Tue thirteenth, that Silver has a [greater aſhinity wich Lead | 

than with Copper. 


The fourteenth. cortains che affinities of 8 


| « Antimony ſtands immediately underneath it, as deing the 


Metallic ſubſtance which has the greateſt affinity with it. 
Silver, Copper, and Lead, are placed together in the next 


{ſquare below, becauſe the degrees of affinity which thoſe mer : 
tals have with Iron are not exactly determined. 


The fame is to be ſaid of the fifteenth. column: Regulus 
of Antimony ſtands at its head; Iron is immediately below 
it; and below the. tron the fame. three. metals "— 
ſquare as beſore. 

Laſtly, the ſixteenth. column indicates chat Water has 5 
greater affinity with Spirit of Wine than with Salts. By this 

eral expreſſion muſt not be underſtood any Saline ſub- 
3 whatever; but only the Neutral Salts, which Spirit of 
Wine frees from the water that kept them in ſolution. Fix- 
ed Alkalis, on the contrary, as well as the Mineral Acids, 
have a greater affinity than Spirit of Wine with water; ſo 
that As Saline ſubſtances, being well dephlegmated, ang 
mixed with Spirit. of Wine, imbibe the water i Cantains anc 

uy N 

To- theſe might be added mans, thort column, Jones 
Spirit of Wine at its head: immediately below it ſhould be 
the character of Water, and below that the mark of Oil. 
This column would ſhew that the Spirit af Wine bas a great- 
er affinity with Water than with Oils; becauſe any Oily 
matter whatever, that is diſſolved i in Spirit of Wine, may be 
actually ſeparated from it by the affuſion of Water. This 


rule admits of no exception but in one caſe; Which is when 
the ine ſybliance paxtakes'of the nature, of: ſoapy: bg, having 


contra 
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contracted an union with ſome ſaline matter. But as this 
2 be imputed wholly to that adventitious ſaline matter 
ng ſuperadded to the oily ſubſtance, it is no juſt foundas 
— — an exception, and the eee in —— is never- 
theleſs general. 2 
We have now delivered every thing e that we | had 
to ſay concerning Mr. Geoffroy's Table of Affinities. It is, 
as we obſerved before, of exceeding great ſervice, as it col 
lects into one view the principal truths laid down in this 
Treatiſe. Indeed the moſt advantageous way of uſing it is, 
not to delay conſulting it till you have read the book through, 
but to turn to it while you are reading, as oft as any affinity 
between bodies is treated of; which it will . more 
ſtrongly on your . by repreſenting it in a 1 n 
your en, 
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\HYMISTS cannot en BY Gerne of their 
art without the help of a conſiderable number of veſ- 


els, inſtruments, and furnaces, adapted to contain the bo- 


dies on which' they intend to work, and'to apply to them the 
ſeveral degrees of heat required by different proceſſes. It i 
therefore proper, before we advance to the operations them- 


| ſelves, to conſider particularly and minutely what relates to 


the inſtruments with which they are to be performed. : 
Veſſels intended for Chymical Operations ſhould, to be 
perfedt, be able to bear, without breaking, the ſudden appli- 
cation of great hear and great cold; be impenetrable to eve- 
ry thing, and unalterable by any ſolvent; unvitrifiable, and 
capable of enduring the moſt violent fire without melting; 
but hitherto no veſſels have been found with all theſe 4 
ties united. _ 
are made of ſundry d nn of metal, 
of glaſs,” and of earth. Metalline veſſels, eſpecially thoſe 


made of Iron or Copper, are apt to be corroded by almoſt 


every ſaline, oily, or even aqueous ſubſtance. For this rea- 
ſon, in order to render the uſe of them a little more exten- 
five, they are * on the inſide.” AY — 

- : >>, ons 
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this precaution, they are on many occaſions not to be truſts 


ed; and ſhould never be employed in any nice operations 


which require great accuracy: they 2 moreover, WI | 
of reſiſting the force of fire. AL 
Earthen veſſels are of ſeveral Foo — tad are winds 6 


*« a refractory earth, are capable of being ſuddenly expoſed 


to a ſtrong fire without breaking, and even of ſuſtaining a 
great degree of heat for a conſiderable time: but they gene- 
rally ſuffer the vapours of the matters which they contain, as 


well as vitrified metals, to paſs —— them, eſpecially the 
gilaſs of lead, which eaſily penetrates 


em and runs through 
their pores as through a ſieve. There are others made of an 


_ earth that, when well baked, looks as if it were half vitri e? 
fied: theſe being much Jeſs porous, are capable of 'retains © 


ing the vapours of the matters which they contain, and 
even glaſs of lead in fuſion; which is one of the ſevereſt'tri- 
als a veſſel can be put to: but then e e een 15 
than the other ſort. a 
Good glaſs veſſels ſhould conſtantly be employed bo , 
ference to all others, whenever: they can poſſibly be uſed: 
and that not only becauſe they are no way injured by the 


moſt active ſolvents, nor ſuffer any part of what they con 


tain to paſs. through, but alſo becauſe their tranſpareney al- 


lows the Chymiſt to obſerve what paſſes within them: which 


is always both curious and uſeful. - But it is pity that veſſels 


of this ſort ſhould not be able to endure 2 fierce fire without : 


melting. We ſhall take care, when we come to deſcribe the 


ſeveral ſorts of chymical inſtruments, and the manner of uſ- 


ing them, to note ono are to be n to pike | 

on different occaſions.” | 

— Diſtillation, as hath bois nota aid, is an operation: 

which we ſeparate from a body, by the help of a I 

heat, the ſeveral principles of which it conſiſts. 
There are three methods of diſtilling.” The: firſt” is ber- | 

formed by applying the heat over the body whoſe principles 


are to be extracted. In this caſe, as the liquors, when heat= | 


ed and converted into vapours, conſtantly-endeavour to fly 
from the center of heat, they are forced to re- unite in the! 
lower part of the veſſel, that contains the matter in diſtilla- 
tion, and ſo paſſing through the pores or holes of that veſſel, 
they fall into another cold veſſel applied underneath to re- 
ceive them. This way of diſtilling is on this account called 


diſtilling per Deſcenſum. It requires no other apparatus 


than two veſſels figured like ſegments of hollow ſpheres, 
n that hid! is pierced wich * holes, 1 


8 
„ 
& © * 


M1 the heat underneath the matter to be decompoſed. 


id . Ann b 5 


i contain the matter to be diſtilled, Would be much leſs 
than the other, which is to contain the fire, and to fill its as 


tube: this 


and dy that they 
with a long neck, the end of the ſpout deing introduced i into 
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+ a * 


perture exactly; the whole together to be ſupported verticals 


Jy upon a third veſſel, which is to ſerve the purpoſe of à rea 


eipient, admitting into its mouth the-convex bottom of the 

veſſel containing the matter to be diſtilled; which muſt accu⸗ 

rately fill it. This metbod of diſtilling is but little uſed. -. 

The ſecond method of diſtilling is performed by applying 
On this 


occaſion the liquors being heated, ratefied, and — 


into vapours, riſe, and are condenſed in a veſſel contrived 


for that purpoſe, which we ſhall preſentiy deſeribe. This 

way of diſtilling is called dililing Per ſony: and is 

— uſed. 7 | 
The veſſel in which this diſtillation per Aeenfun is per 


And we call an Alembic. 


ITbere are feveral ſorts thereof, differing from one another 
both i in the matter of which, and the manner in nn _ 


are made. 


Thoſe ientplayed. bees b eden eee and offers 
tial oils of plants are generally made of copper, and conſiſt 
of ſeveral — The firft, which is defigned to contain 
the plant, is formed: nearly like a hollow cone, the vertex 
whereof is drawn out in the ſhape of a hollow cylinder or 
part is named the Cucurbit, and its tube the Neck 
of the Alembic. To the upper end of chis tube another veſ- 
ſel is ſoldered: this is called the Heud, and commonly has 
like wiſe the form of a cone, joined ro the neck of the alems 


bie by its baſe; round which, on the inſide, is hollowed a 


{mall groove, communicating with an orifice-that opens at its 


moſt depending part. To this orifice is ſoldered a ſmall pipe 


in a direction ſloping downwards, which i is called the Noſe, 
N or Beat of the alembic. : 

As ſoon as the matters contained in the kia grow lice, 
vapours: begin to ariſe from them, and afcending through the 
neck of the alembic into the head, are by the fides thereof 
ſtopped and condenſed : from thence they trickle down in 
little ſtreams to the groove, which conveys thein to the ſpout; 
pais out of the alembic into a glaſs veſſel 


en. neck, and luted thereto. 
Io facilitate the refrigeration and condenſation of chere va- 
pours circulating in the head, all alembies of metal are more- 


| over provided with another piece, which is a kind of large 
| 46104 0 5 fitted and ſoldered round the head. 
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This piece ſerves to keep cold water in, which, inceſſantly. | 


cools the head, and therefore it is called the Refrigeratory. 
The water in the refrigeratory itſelf grows hot after ſome 
time, and mult therefore be changed occaſionally; the heat- 


ed water being firſt drawn off by means of a cock fixed near 
the bottom of the refrigeratory. All copper alembics hould 
be tinned on the inſide for the reaſons already given. 

When ſaline ſpirits are to be diſtilled, alembics of metal 
muſt not be uſed; becauſe the ſaline vapours would corrode 
them. In this caſe recourſe mult. be had to alembics of glaſs. 
Theſe conſiſt of two pieces only; namely, a Cucurkit, whoſe 
ſuperior orifice/ is admitted into and exactly luted with its 
Head, which is the ſecond piece. 

In general, as alembics require that the vapours of, the | 
matter to be diſtilled ſhould. riſe to a conſiderable heighth, they 
ought. to be uſed only when the moſt volatile principles are 


to be drawn from bodies: and the lighter and more volatile 


the ſubſtances to be: ſeparated by diſtillation are, the taller 
muſt the alembic be; becauſe, the moſt ponderous parts, be- 


ing unable to riſe, above a certain heighth, fall back again 


into the cucurbit as ſoon as they arrive there, leaving the 
lighter to mount alone, whoſe volatility quake, 3 to aſ⸗ 
cend into the head. 

When a matter is to be diſtilled, that. requires A very tall 
alembing and yet does not admit of a metalline veſſel the 
end will be beſt anſwered by a glaſs veſſel, of a round or oval 
ſhape, having a very long neck, with a ſmall head fitted to 
its extremity. Such a. veilel ſerves. many purpoſes : it is 
ſometimes. employed as a receiver, and at other times as a 
digeſting veſſel; on which laſt occaſion it goes under the 
name of a Matraſe. When one of theſe, provided with a 
head, is applied to the purpolergk. ws it an a an of 
alembic.. 

There are fome alem * glaſs, gy, in 1 ſuch a man- 
ner by the workmen, that the body and head form but one 
continued piece. As theſe alembies do not ſtand in need of 
having their ſeveral pieces luted together, they are very uſe- 
ful on ſome occaſions, when ſuch exceeding ſubtile vapours 
riſe as are capable of tranſpiring through lutes. The head 
muſt have an aperture at the top, provided with a ſhort tube, 
through which, by means of a funnel with a long pipe, the 


matter to be diſtilled may be introduced into the cucurbit. 


This is to be exactly cloſed with a glaſs ſtopple, the ſurface 
wheres muſt h *. ee to fit the mn of * on in every 
R 


e 


# 
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mn point, by rubbing thoſe two. pieces well together wich e- 
i A i _— 1 
15 8 * Another ſort of e bath alſo. Soon invented, — — 
i] may be uſed with advantage when Cohobation is required; 
ww! chat is, when the liquor obtained by diſtillation is to be return 
f 9 13 ed upon the matter in the eucurbit; and eſpecially when it is 
HA intended that this cohobation ſhall be repeated a great num- 


8 _— ber of times. The veſſel we are ſpeaking of is. conſtructed 


Mt exactiy in the fame manner as that laſt deſeribed; except 
. that its beak, inſtead of being in a ſtraight line, as in the 
14:8 other alembics, forms a circular arch, and re- enters the 
= - cavity of the-cucurbit, in order to convey back again the li- 
= - quor collected in the head. This inſtrument hath common- 
. ly two beaks oppoſite to each other, both turned in this man- 
15 ner, and is called a Pelican: it faves the artiſt the trouble of 
FR frequently unluting and reluting his wants, as well as the 
1 loſs of a great many vapour s. 
. | There are certain ſubſtances which in diſtillation afford 
Pa matters in a concrete form, or riſe wholly in the form of a 
bt very light powder, called Flowers. When ſuch ſubſtances 
ns are to be diſtilled, the cucurbit which contains them is co- 
_— oo — with a head without a noſe, which is named s Blind- | 
1 . Hen 5 
wht | bene d great quantities and very wigh; a be 
1 | Asher of heads is employed to collect them; or rather a 
_ number of a kind of pots, conſiſting of a body only without 
gif | any bottom, which fitting one into the other form a canal, 
m_— that may be lengthened or ſhortened at pleaſure, according 
wine q 1 as the flowers to be ſublimed are more or leſs volatile. The 
1 4 h laft of the heads, which terminates the canal, is quite cloſe 
ww at one end, and makes a true blind-head Theſe: veſſels are 
a . a called Aludels; they are uſually of earthen or ſtone ware. 
1 All the veſſels above - mentioned are fit only for diſtilling 
fe ſuch light volatile matters as can be eaſily raiſed and brought 
Hetil over; ſuch as phlegm, effential oils, fragrant waters, acid 
Wi | oily ſpirits, volatile alkalis, &c. But when the point is to 
{i ..__ procure by diſtillation principles that are much leſs volatile, 
115 and incapable of riſing high, ſuch as the thick fetid oils, the 
NUR vitriolic, the nitrous, and the marine acids, &c. we are un- 
10 der a neceſſity of having recourſe to other man and a ano- 
| ther manner of diſtilling. 
ww It is eaſy to imagine, that ſuch a veſſel muſt bs much Jow- 
wil er than the alembic. It is indeed no more than a hollow 
bd globe, n 9387 _ yo eee into a FRY or tube, that 
| . 85 is 
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l 8, 
: . 
14 


ſtrument is called a Retort: it is always of one ſingle piece. 
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is bent into u horizontal poſition; for which reaſon this in 


The matter to be diſtilled is introduced into the body of 


the retort by means of a ladle with a long tubular ſhank. 


Then it is ſet in a furnace built purpoſely for this uſe, and ſo 
that the neck of the retort coming out of the furnace _—_ | 


like the noſe of the alembic, ſtand in a ſloping poſition, to 


facilitate the egreſs of the liquors, which by its means are 
conveyed to a receiver, into which it is introduced, and with : 
which it is luted. This way of diſtilling, in which the va⸗ 

urs ſeem rather to be driven out of the veſſel horizontally 
and laterally, than raiſed up and ſublimed, is for that reaſon 
called Diſtillation per Latus. 

Retorts are, of all the inſtruments jy diſtillation, thoſe that 
aun ſuſtain the greateſt heat, and reſiſt the ſtrongeſt fol- 


vents; and therefore they muſt not be made of metal. Some, 


however, which are made of iron may do well enough on 
certain occaſions: the reſt are either of glaſs or earth. "Thoſe 
of glaſs, for the reaſons: above given, are preferable: to the 
other ſort, in all cafes where they are not to be expoſed to 
ſuch a force of fire as may melt them. The belt: glaſs, that 
which ſtands both heat and ſolvents beſt, is that in which 
there are feweſt alkaline ſalts. Of this ſort is the green 
German glaſs: the beautiful n nn glaſs is far from 


being equally ſerviceable. 


Retorts, as well as alembics, may be of diferent 9. 
For example, ſome matters are apt to ſwell, and riſe over 
the neck of the retort in ſubſtance, without ſuffering any de» 
compoſition ; when ſuch matters are to be. diſtilled in a re» 
tort, it is proper that the body of the veſſel, inſtead of being 
globular, be drawn out into the form of a pear, ſo as nearly 
to reſemble that of a cucurbit. In a retort of this kind, the 
diſtanoe between the bottom and the neck being much greater 
than in thoſe whoſe bodies are ſpherical, the matters contain ; 


ed have much more room for expanſion; ſo that the incon- 


venience here mentioned is thereby prevented. Retorts of 
this form are called Engliſh retorts. As they hold the mid - 
dle place between alembics and common retorts, they may 


be uſed to diſtil ſuch matters as have a mean degree of vola- 


tility between the greateſt and the leaſt. 

It is moreover proper to have, in a labot ; ſundry v re · 
torts with necks of different diameters. Wide necks will be 
found the fitteſt for conveying thick matters, and ſuch as 
readily become fixed; for inſtance, ſome very thick fetid oils, 
ve * m Se. 3 for as theſe matters 1 a con- 

R 2 n ſiſtenca 
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ſiſtence as ſoon as they are out of the reach of a certain de- 
gree of heat, they would ſoon choak a narrow neck, and by 

ſtopping the vapours which riſe at the ſame time from the re- 

tort, might occaſion the burſting of the veſſels. TT 

Some retorts are alſo made with an opening on their up⸗ 

| per tide, like that of tubulated glaſs alembics, which is to be 
N | cloſed in the ſame manner with a glaſs ſtopple. Theſe re- 
| torts are alſo called Tubulated retorts, and ought always to. 
be uſed whenever it is neceſſary: to introduce freſh matter in- 
to the retort during the operation; ſeeing it. may be done by 
means of this ãnvention, without unluting and reluting the 
elſels; which ought always: to be avoided as much as as 
ſible. 

One of the things that moſt Ae the Chymiſta,i is the 
progigious elaſticity of many different vapours, which are 
frequently diſcharged: with impetuoſity during the diſtilla- 
tion, and are even capable of burſting the veſſels with explo- 

| fron, and with danger to the artiſt. On ſuch occaſions ir is 
. abſolutely neceſſary to give theſe vapours vent, as we ſhall 
direct in its proper place: but as that can never be done 
without loſing a great many of them; as ſome of them in 
particular are ſo elaſtic that ſcarce any at all would remain in 
the veſſel; for inſtance, thoſe of the fpirit of nitre, and eſpe+ | 
cially thoſe of the ſmoking ſpirit of falt; the practice is to make 
uſe of very large receivers, of about eighteen or twenty inches 
diameter, chat the vapours may have ſufficient room to cir- 
culate in, and by applying to the wide ſurface preſented 
them by the extenſive inſide of ſuch a large veſſel, may be 
condenſed into drops. Theſe huge receivers are commonly 
in the form of hollow globes, and are called Ballons. 
J 0 give theſe-vapours ſtill more room, ballons have been 
contrived with two open gullets in each, diametrically oppo- 
ſite to one another; whereof one admits the neck of the re- 
tort, and the other i is received by one of the gullets of a ſe- 
cond ballon of the ſame form, which is joined in like man- 
ner to a third, and ſo on. By this artifice the ſpace may be 
enlarged at pleaſures — —— with two. ne are caly | 
led Aenne: | 

Operations on ae ae, are ee eee as Ss 
ſtones, ſand, &c. require only ſuch: veſſels as are capable of 
containing thoſe bodies, and reſiſting the force of fire. Theſe 

_ veſſels are little hollow pots, of different dimenſions, which 
are called Crucibles. Crucibles can hardly be made of any 
thing but earth; they ought to have a cover of the ſame ma- 

8 ne: em to > ſhut them cloſe.) 1 earth we 3 is 
2 1 that 
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that whereof thoſe pots are made in which butter nne 
from Bretagne: theſe pots themſelves are exceeding good cru- 
cibles; and they are almoſt the only ones that are capable 
of holding gies of n in Kaen without being e 
b it. 725 e 

pg the being As ores, that i is, Po them, by the kelp 
pe fire, from their ſulphureous and arſenical parts, little cups 


of the ſame material with crucibles are uſed; but they are 
made flat, ſhallow, and wider above than 8 that theſe 


volatile matters may the more freely exhale. Theſe veſſels 
are called Teſts, or-Scorifiers: they are ſcarce ever uſed but 
in n ane aun that is, in en {mall en of 
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851 LL in conducting and applying "ks properly, od 
determining its different. degrees, is of very great hne | 
quence. to the ſucceſs of Chymical operations. 

As it is exceeding difficult to govern and moderate the ac- 
tion of fire, when the veſlels in which any operation is per- 


formed are immediately expoſed. to it, Chymiſts have con- 


trived to convey heat to their veſſels, in nice operations, 


through different mediums, which they place occaſionally be- 


tween thoſe veſſels and the fire. 

| Thoſe intermediate ſubſtances in which they plunge their 
veſſels. are called Baths. They are either fluid or ſolid: the 
fluid baths are water or its vapours. When the diſtilling 
veſſel is ſet in water, the bath is called Balneum Mariæ, or 
the Mater Bath; and the greateſt degree of heat of which it 
is ſuſceptible is that of boiling water. When the veſſel is 
expoſed only to the vapours which exhale from water, this 


forms the Vapaur Bath, the heat of which is nearly the 
ſame with that of the Balneum Marie. Theſe baths are uſe- 


ful for diſtilling. eſſential oils, ardent ſpirits, ſweet · ſcented 


waters; in a word, all ſuch ſubſtances as cannot bear a great- 


er heat, without prej judice . Ng Wei ale or to ſome 
5 a their. other e hs 4, om 


| Baths 
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Baths may alſo be made of any other fluids, fuch as vile, 

mercury, '&c. which are capable of receiving and commutit- 

cating much more heat: but they are very ſeldom uſed. 
When a more conſiderable degree of heat is required, a bath 
is prepared of any ſolid matter reduced to a fine powder, 
ſuch as ſand, aſhes, filings of iron, &c. The heat of theſe 
baths may be puſhed ſo far as to make the bottom of the veſ- 
fel become faintly red. By plunging a thermometer into the 
bath, by the fide of the veſſel, it is eaſy to obſerve the pre- 
ciſe degree of heat applied to the ſubſtance on which you are 
working. It is neceſſary that the thermometers employed 
on this occaſion. be conſtructed on good principles, and {6 


contrived as to be eaſily compared with thoſe of the moſt ce. 


lebrated natural philoſophers. Thoſe of the illuſtrious Reau- 
mur are moſt uſed and beſt known, fo that it would not be 
amiſs to give them the preference. When a greater heat is 
required than any of thoſe baths can give, the veſſels muſt 
be ſet immediately on live coals, or in a flaming fire: this is 
called working with a naked fire; and, in this caſe it is 
much more gifhcult than in the other to determine the de- 
grees of heat. 5 5 5 e 

There are ſeveral ways of applying a naked fire. When 
the heat or flame is reflected upon the upper part of a veſſel 
which is expoſed to the fire, this is called a Reverberated 
heat. A Melting beat is that which is ſtrong enough to 
fuſe moſt bodies. A Forging heat is that of a fire which is 


forcibly excited by the conſtant blaſt of a pair of bellows, or 


more. | | | 
There is alſo another fort of fire which ſerves very com» 
modiouſly for may operations, becauſe it does not require to 
be fed or frequently mended: this is afforded by a lamp with 
one or more wicks, and may be called a Lamp-heat. It is 
ſcarte ever employed but to deal baths, in operations which 
require a gentle and long continued warmth : if it hath any 


fault, it is that of growing gradually hotter. 


All the different ways of applying fire require Furnaces 
of different conſtructions: we al therefore deſcribe ſuch 
as are of principal and moſt neceffary uſe. ee 

Furnaces muſt be divided into different parts or ſtories, 
each of which has its particular uſe and name. 
Ide lower part of the furnace, defigned for receiving the 
aſhes and giving paſſage to the air, is called the Aſh-hole. 
'The aſh-hole is terminated above by a grate, the uſe of 
which is to ſupport the © coals and wood, which are to be 
burat thereon : this part is called the Fire- place. 8 
8 1 place 
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place is in like manner terminated above by ſeveral iron bars, 
which lie quite a- croſs it from right to left, in lines parellel 
to each other: the uſe of theſe bars is to ſuſtain the veſſels 
in which the operations are to be performed. The ſpace * 
theſe bars to on top of the furnace is the upper ſtory, and 
may be called the Laboratory of the furnace. Laſtly, ſome 
furnaces are quite covered above een . 2 kind of 
vaulted roof called the Done. oY 
| Furyaces have moreover ſeveral apertures: one of theſe " * 
at the aſh- hole, which gives paſſage to the air, and through 
which the aſhes that fall through the grate are raked out; 
this aperture is called the aſn - hole Door: another is at the 


fire · place, through which the fire is ſupplied with fuel, a8 


occafion requires; this is called the mouth or door of this 
Fire- place, or the Stoke · hole: there is a third in the upper” 
Rory, through which the neck of the veſſel paſſes; and a 
fourth in the dome for carrying off the fuliginoſities of com+ 
buſtible matters, which is called the Chimney, 

To conclude, there are ſeveral other openings in the e 
tall: parts of the furnace, the uſe whereof is to admit the air 


into thoſe places, and alſo, as they can be eaſily ſhut, to in- 


cite or {lacken the activity of the fire, and ſo to regulate it; 
which has procured them the title of Regiſters. All the other 

openings of the furnace ſhould be made to ſhut very cloſe, 
the better to aſſiſt in governing the fire; by which means 


ey likewiſe do the office of regiſters. 


In order to our forming a juſt and nen e thi 
conſtruction of furnaces, and of the diſpoſition of the ſeve- 
ral apertures in them, with a view to increaſe or diminiſh 
the activity of the fire, it will be proper to lay down, as our 
ground · work, certain principles of natural philoſophy, the 
truth of which is demonſtrated by experience. 
And firſt, every body knows that combuſtible matters will. 
not burn or conſume unleſs they have a free communication 
with the air; inſomuch that if they be deprived thereof, even 
when burning moſt rapidly, they will be extinguiſhed at 
once: that conſequently combuſtion is greatly promoted by 


the frequent acceſſion of freſh air, and that a ſtream of air, 


directed ſo as to paſs with impetuoſity through burning _ 
excites the fire to the greateſt poſſible activity. 

Secondly, 1 it is certain that the air which touches, or comes 
near ignited bodies is heated, rarefied, and rendered lighter 
than the air about it, that is, farther diſtant from the center 
of heat; and conſequently that this air, ſo heated and be- 
come guys is AP determined thereby to aſcend and + 


mount 
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Chap. 19. 


mount aloſt, in order to make room for that which is leſs 


heated and not ſo light, which by its weight and elaſticity: 
tends to occupy the place quitted by the other. Another 
conſequence hereof is, that if fire be kindled in a place en- 


cloſed every where but above and below, a current of air 


will be formed in that place, running in a direction from 
the bottom to the top; ſo that if any light bodies be applied 


to the opening below, they will be carried up towards the 


re; but, on the contrary, if they be held at the opening 


Above; they will be impelled by a force which will drive 


them up, and carry them away from the fare. © 
'Thirdly and laſtly, it is a truth demonſtrated in hydraulics, 


that the velocity of a given quantity of any fluid, determin- 
to flow in any direction whatever, is ſo much the greater 
"the narrower the channel is to which that fluid is confined; 


and conſequently that the velocity of a fluid will be increaſ- 
ed by making it run from a ee ee a narrower . 
. 


Theſe 3 ds eſtabliſhed, it is * to ds wow 


to the conſtruction of furnaces. Firſt, if a fire be kindled 
in the fire - place of a furnace, which is open an all ſides, it 
burns nearly as if it were in the open air. It bas with the 


- furrounding air a free communication; ſo that freſh air is 


continually admitted to facilitate the entire combuſtion of the 
inflammable matters employed as fuel. But there being no- 
thing to determine that air to paſs wat rapidity through-the 
fire in this caſe, it does not at all ea ther et there · 
of, but ſuffers it to waſte away quietly. 

Secondly, if the aſh-hole or dome of a furnace, in which 


a fire is burning, -be:ſhut quite cloſe, then there is no longer 


any free communication between the air and the fire: if the 


aſh- hole be ſhut, the air is debarred from having free acceſs 
to the fire; if the dome be ſtopt, the egreſs of the air rare- 
ſied by che fire is prevented; and conſequently the fire. muſt 
in either caſe burn very faintly and re . ee die a- 
. and at laſt go quite out. 


Thirdly, if all the openings of the furnace be wholly : 
cloſed, it is —_— that the wo will Js oy n extin · 


guthed::- 774; 
Fourthly, if only the Ila openings a the fire-place = 
ſhut, leaving the aſh-hole and upper part of the furnace 


open; it is plain that the air entering by the aſli-hole will 


neceſſarily be determined to go out at top, and that conſe- 
quently a current of air will be formed, which will. bs 
—_— the fire, and 1 it burn ** and eee, 
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Fifthly, if both the aſn - hole and the upper ſtory; of the 
farnnce be of ſome length, and form canals either cylindris. 
or priſmatic, then thè air being kept in the ſame direction 
through a longer ſpace, the courſe of its ſtream will be both 
ſtronger and better determined, and nne, the fire 


will be more animated by it. 


Sixthiy andd laſtliy, if the aſh-bole and the upper part of 
the furnace, inſtead of being cylindric or priſmatic canals, 
have the form of truncated cones or pyramids, ſtanding on 
their baſes, and ſo ordered that the upper opening of the 
aſſi- hole, adjoining to the fire · place, may be wider than the 
baſe of the ſuperiour cone or pyramid, then the ſtream of 
air, being forced to paſs inceſſantly from a larger channel 
through a ſmaller, muſt be confiderably accelerated, and 
procure to the fire the greateſt activity which it can receive 
from the make of a furnace. 

The materials fitteſt for building farnace are, 1. Bricks, 
joined together with potters clay mixed with ſand and moiſt- 


ened with water. 2. Potters clay mingled with potſherds; 
moiſtened with water, and baked in a violent fire. 3. Iron; 
of which all furnaces may be made, with this precaution, 


that the inſide be provided with a great many prominent 
points, as faſtenings for a coat of earth, with which the _in+ 
ternal parts of the furnace muſt neceflarily be covered to de- 
fend it from the action of the fire... A 

The reverberating furnace is one of thoſe. that are moſt 


employed in Chymiſtry: it is proper for diſtillations by the 
retort, and ſhould be conſtructed in the following manner. 


Firſt, the uſe of the aſn- hole being, as was: ſaid, to give 
pailage to the air and to receive the aſhes, no dad conſe- 
quence can attend its being made pretty high: it may 


have from twelve to twenty or twenty-four.inches in heighth. 


Its aperturę ſhould be wide enough to admit villety, of moos 
when a great fire is to be made. | 

Secondly, the aſh-hole muſt, be cexminated at its. upper 
part by an iron grate, the bars of which ſhould. be very ſub- 
ſtantial, that they may reſiſt the action of the fire: this grate 
is the bottom of the fire - place, and deſtined to ſupport the 
coals. In the lateral part of the fire · place, and nearly about 
the ſame heighth with the grate, there ſhould be a hole of 
ſuch a ſize that it may eaſily admit charcoal, as well as little 
tongs and ſhovels for managing the fire. This aperture or 
mouth of the fire: place ſhould * e over * 
mow of og: om * NN N 
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Fin - Thirdly, from fix to eight or ten inches high above the 
$A grate over the afſh-hole, little apertures muſt be made in the 
. walls of the furnace, of eight or ten lines in diameter, an 
. inch from one another, and thoſe in one ſide muſt be diame- 
185 trically oppoſite to thoſe in the other. The uſe of theſe holes 
IN 3 is to receive bars of iron for the retort to reſt on; which 
Aga To ſhould be, as I ſaid, ar different heights, in order to accom- 
1 ma date retorts of different ſizes. At the upper extremity 
4 of this part of the furnace, which reaches from the iron bars 
6 to the top, the heighth whereof ſhonld be ſomewhat leſs 

= than the width of the furnace, muſt be cut a ſemi-circular 
„ aperture for the neck of the retort to come through. This 
Wh | hole muſt by no means be over the doors of the fire-place 


and aſh-hole; for then, as it gives paſſage to the neck of 
the retort, it muſt of courſe be oppoſite to the receiver, and 
in that caſe the receiver itſelf would ſtand over againſt thoſe 
two apertures; which would be attended with this double in- 
convenience, that the receiver would not only grow very hot, 
but greatly embarraſs the operator, whoſe free acceſs to the 
fire-place and aſh-hole would be thereby obſtructed. It is 
proper therefore that the ſemi-circular cut we are ſpeaking 
of be ſo placed that when the greateſt ballons are luted to the * 
retort they may leave an open paſſage to the fire-place and 
aſh-hole. : e | e 
Fourthly, in order to cover in the laboratory of the rever- 
berating furnace, there muſt be a roof made for it in the 
form of a cupola, or concave hemiſphere, having the ſame 
diameter as the furnace. This dome ſhould have a ſemi- 
circular cut in its rim, anſwering to that above-direQed{to be 
made in the upper extremity of the furnace, ſo that, when 
adjuſted to each other, the two together may form a circular 
hole-for the neck of the retort to paſs through. At the-top 
of this dome there muſt alſo be a circular hole of three or 
four inches diameter, carrying a ſhort tapering funnel of the 
ſame diameter, and three inches high, which will ſerve for 
a chimney to carry off all fuliginoſities, and accelerate the 
current of the air. This paſſage may be ſhut at pleaſure 
with a flat cover. Moreover, as it is neceſſary that the dome 
thould be taken off and put on with eaſe, it ſhould have 
two ears or handles for that purpoſe: a portative or move- 
able furnace ſhould alſo have a pair of handles, fixed op- 
polite to each other, between the aſh hole and the fire- 
Arg | Sixthly and laſtly, a conical canal muſt be provided of a- 
a bout three ſeet long, and ſufficiently wide at its lower end 
| 2 5 85 to 
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to admit the funnel of the aperture at the top of the dome. 
This conical tube is to be applied to the dome when the fire 
is required to be extremely active: it tapers gradually from 
its baſe upwards, and breaks off as if wuncated at r 
where it ſhould be about two inches wide. 

Beſides the apertures already mentioned as nedelliry to a 
reverberating furnace, there muſt alſo be many other ſmaller 
holes made in its aſh-hole, fire- place, laboratory, and dome, 


which muſt all be ſo contrived as to be eaſily opened and 


ſhut with ſtopples of earth: theſe holes are the regiſters 4 
the furnace, and ſerve to regulate n the we, "ue 
cording to the principles before laid down.” 
When the action of the fire is required to be exkty: uni- 
form and very briſk, it is 5 to ſtop carefully with 
e juncture of the dome 
with the furnace, between the neck of the retort and the cir- 


cular hole through which it paſſes, and which it never fills 
exactly, and, laſtly, the holes which receive the iron bars 


that ſuſtain the retort. 
It is proper to have, in a Tab6ekeney; derer ererberstez 


furnaces of different magnitudes; becauſe, they muſt be 
proportioned to the ſize of the retorts employed. The retort 


ought to fill the furnace, ſo as to leave only the diſtance of 
an inch between it and the inſide of the furnace. 

Let when the retort is to be expoſed to a moſt violent Gre, 
me eſpecially when it is required that the heat ſhall act with 
equal force on all parts of the furnace, and as ſtrongly on 
its vault as on its bottom, a greater diſtance muſt be left be- 
tween the retort and the inſide of the furnace; for then the 
furnace may be filled with coals, even to the upper part of 


the dome. If moreover ſome pieces of wood be put into 


the aſh-hole, the conical canal fitted on to the funnel of the 


dome, and all the apertures of the furnace exactly cloſed, 


except the aſh-hole and the chimney, the greateſt heat wil 


then be excited that this furnace can produce. 


The furnace now defcribed may alſo be employed in ma- | 


ny other chymical operations. If the dome be laid aſide, an 
alembic vi Mp! y well be placed therein: but then the ſpace, 


which will be left between the body of the alembic and the 
top of the upper part of the furnace, muſt be carefully filled 


up with Windfor-loam moiftened; for without that precau- 


tion the heat will foon reach the very head, which ought to 
be kept as cool as poſſible, in order to promote the conden- 


fation of the vapours. On this occaſion therefore it will be 


proper to leave no holes open in the fire-place, but the la- 
8 2 tetal 


o 


1 teral ones; of which alſo dt eee the receiver ad 15 
4 be ſtopped: 
* A pot, or SW + rfl earthen pan, may be; ces | 
7 mg over this furnace, and being ſo fitted to it as to cloſe the up- 
1 per part thereof accurately, and filled with ne gy: ſerve 
Wc? 2 for a ſand-heat to diſtil with. 
1 9 55 — The bars deſigned to A diſtilling veſſels being nies 
— | out, a crucible may ſtand therein, and many operations be 
=_ performed that do not require the utmoſt violence of fire. 
F In a word, this furnace is one of the moſt commodious that 
5 can be, and more extenſively uſeful than any other. 
1 The Melting furnace is deſigned for applying the greateſt 
force of heat to the moſt fixed bodies, ſuch as metals and 
earths. It is never employed in diſtilling: it is of no uſe 
but for calcination and fuſion; and conſequently. need 1 | 
admit any veſſels but crucibles. 5 
The aſh- hole of this furnace differs . that ol the re- 
— furnace only in this, that it muſt be bigher, in 
order to raiſe the fire- place to a level with the artiſt's hand; 
becauſe in that all the operations of this furnace are perform - 
ed. The aſh- hole therefore muſt be about three feet high: 
and this heigbth procures it moreover the advantage of a 
good draught of air. For the ſame reaſon, and in conſe · 
quence of the principles we laid down, it ſhould be ſo built 
that its width leſſening inſenſibly from the bottom to the top, 
it may be narrower where it en into the eee than 
any where below. 
The ath-hole is terminated at its upper end, like that of 
the reverberating furnace, by a grate, which ſerves for the 
bottom of -the fire-place, and ought to be very ſubſtantial, 
that it may reſiſt the violence of the fixe. The inſide of this 
furnace is commonly an elliptic curve; becauſe it is demon- 
ſtrated by mathematicians that ſurfaces having that curvature 
refle& the rays, of the ſun, or of fire, in ſuch a manner, 
that meeting in a point, or a line, they produce there a vio- 
lent heat. But, to anſwer this. purpoſe, thoſe ſurfaces muſt 
be finely poliſhed; ar advantage hardly procurable to the in- 
ternal ſurface of this furnace, which can be made of nothing 
but earth: beſides, if it were poſſible to give it a poliſh, 
the violent action of the fire that muſt be employed in this 
furnace would preſently deſttoy it. Let the elliptical figure 
muſt not be entirely diſregarded: for, if care be taken to 
keep the internal ſurface of the furnace as ſmooth as poſſible, 
it will certainly reflect 95 heat pretty . 10 and en i . 
about the center. . | The 
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—— bre. place 1 ibis furnace ought to have but four aper. Tous 


| tures. * 7 


Firſt, that-of 4 = lower grate, which communicates — 4 pa 
th aſh-hole. | ; 


Secondly, a; . in es n Say through Wa may - | 
introduced coals, erucibles, and 20ng8 .for managing them: 


this aperture fhould be made to ſhut exactly with a plate of 


iron, having 1 its inſide 0 with earth, and ne e 
hinges fixed to the furnace. 


Thirdly, over this door a hole flanting Fs We oh to- i 


Wards the place where the crucible. is to ſtand. The uſe of 


this hole is to give the operator an opportunity of examining 
the condition of the matters contained in bis crucible with- 
out opening the door of the fire · place: this hole ſhould be 
made to dom and ſhut. n by means of 2 ene ao | 
earth. | 

Fourthly, A cini aperture of 1 three; 8 mids. in 
the upper part or vault of the furnace, which ſhould gradu- | 
ally leſſen and terminate, like that of the dome of the rever- 
berating furnace, in a ſhort conical funnel of about three 
inches long, and fitted to enter the conical pipe before 
ſcribed, which is lies wen. the e * dating is to 
be increaſed... + 

When this r is to * An — A — — to * — 
placed in it, care muſt be taken to ſet on the grate a cake 
of baked earth, ſomewhat broader than the foot of the cru- 
cible. The uſe of this ſtand is to ſupport the. crucible; and 
raiſe it above the grate, for which purpoſe it ſhould be two 
inches thick. Were it not for this, precaution the bottom of 
the crucible, which would ſtand immediately on the grate, 


could never be thoroughly heated, becauſe it would be al- 
ways ex poſed to the ſtream of cold air which enters by the 


aſh-hole. . Care: ſhould: alſo be taken to heat this earthen 
bottom red-hot before it be placed in the furnace, in order to 
free it from any humidity, which might otherwiſe happen to 
be driven againſt the crucible ng the be ee and oc 


caſion its breaking. 


Wie omitted to take. notice, in ſpeaking. of the aſh- hole, 
that, beſides. its door, it ſhould have about the middle of its 
heighth a ſmall hole, capable of receiving the noſel of a good 
perpetual. bellows, which is to be introduced into it and 
worked, after the door is exactly ſhut, when it is. thought 


beate, to excite . I of the fire to the ne vio- 


ence : 


3 


* 
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The Forge is only a maſs of brieks of about three feet 
high, along whoſe upper ſurface is directed the noſe or pipe 
of a pair of large perpetual bellows, fo placed that the ope- 
rator may eaſily blow the fire with one hand. The coals are 
laid on the hearth of the forge near the noſe of the bellows; 
they are confined, if neceſſary, to prevent their being carri- 

ed away by the wind of the bellows, within a ſpace incloſed 
by bricks; and then by pulling the bellows the fire is conti - 
nually kept up in its greateſt activity. The forge is of uſe 
| when there is oceaſion to apply a great degree of heat ſud- 
denly to any ſubſtance, or when it is neceffary that the ope- 
rator be at 10 iberty to handle mann . neee, s which he 

poſes to fuſe or calcine. 1 

The Cupelling furnace is that in which: Hot: and Giver are 

purified, by the means of lead, from all alloy of other me- 
tallic ſubſtances. This furnace muſt: give a heat ſtrong e- 
nough to vitrify lead, and therewith all- the alloy which the 
perfect metals may contain. This furnace 1 is to be Ste in 
the following manne. 
PFirſt, of thick iron plates, or of ſome fach! Sompoſitiot of 
earth as we 'recommended for the conſtruction of furnaces, 
mult be formed a hollow quadrandgular priſm, whoſe ſides 
may be about a foot broad, and from ten to eleven inches high; 
and extending from thence upwards may converge towards 
the top, ſo as to form a pyramid truncated at the heighth of 
ſeven or eight inches, and terminated by an aperture of the 
width of ſeven or eight inches every way. The lower part 
of the priſm is terminated, and cloſed, by a plate of the m 
Waterials of which the furnace is conftruQted. - © 

"Secondly, in the fore - ſide or front of this priſm there is 

an opening of three or four inches in eighth, by five or fix 
Inches in breadth : this opening, which ſhould be very near 
the bottom, is the door of the aſh-hole. © Immediately over 
this opening is placed an iron grate, the bars of which are 
quadrangular priſms of half an inch ſquare, laid parallel to 
each other, and about eight or nine inches aſunder, and fo 
diſpoſed that two of their angles are laterally oppoſite, the 
two others looking one directly upwards and the other down- 
wards. As in this fituation the bars of the grate preſent to 
the fire-place very oblique ſurfaces, the aſhes and very ſmall 
coals do not accumulate between them, or hinder the free 
entrance of the air from the aſh-hole. This grate terminates 
the aſh-hole at its upper part, and ferves for the bottom of 


the fire- ere 0 | 
5 | | | Thirdly, 
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Thirdly, three inches, or three and a half, above the grate, 
there is in the fore · ſide of the furnace another opening, ter- 
minated by an arch for its upper part, which conſequently 
has the figure of a ſemi-circle: it ought to be four inches 
wide at bottom, and three inches and an half high at its 
middle. This opening is the door of the fire-place; yet it 
is not intended for the ſame uſes as the door of the fire- place 
in other furnaces : the purpoſe for which it is actually deſtin- © 
ed ſhall be explained when we come to ſhew how the fur- 
nace is to be uſed. An inch above the door of the fire-place, 
ſtill in the fore-ſide of the furnace, are two holes of about 
an inch diameter, and at the diſtance of three inches and a 
half from each other, to which anſwer two other holes of the 
ſame ſize, made in the hinder part, directly oppoſite to theſe. 
There is, moreover, a fifth hole of the ſame width about an 
inch above the door of the fire-place. The defign of all theſe 
holes ſhall be explained when we deſcribe the manner in 
which theſe furnaces are to be uſed. * 1 
Fourthly, the fore- part of the furnace is bound by three 
iron braces, one of which is fixed juſt below the door of the 
aſh- hole; the ſecond occupies the whole ſpace between the 
aſh-hole door and the door of the fire- place, and has two 
holes in it, anſwering to thoſe which we directed to be made 
in the furnace itſelf about this place; and the third is placed 
immediately over the door of the fire - place. Theſe braces 
muſt extend from one corner of the front of the furnace to 
the other, and be faſtened thereto with iron pins, in ſuch a 
manner that their ſides next to the doors may not he quite 
cloſe to the body of the furnace, but form a kind of grooves 
for the iron plates to ſlide in, that are deſigned to ſhut the 
two doors of the furnace when it is neceſſary. Each of theſe 
iron plates ſhould have a handle, by which it may be conve- 
niently moved; and to each door there ſhould be two plates, 
which meeting each other, and joining exactly in the middle 
of the door- place, may ſhut it very cloſe. © Each of the two 
plates belonging to the door of the fire-place ought to have 
a hole in its upper part; one of theſe holes ſhould be a ſlit 
15 of about two lines wide, and half an inch long; the other 
to may be a ſemi- circular opening of one inch in heighth and 
l two in breadth. Theſe holes ſhould be placed ſo that neither 
r of them may open into the fire - place when the two plates are 
es Joined together in the middle of the door to ſhut it cloſ. 
os  Fifthly, to terminate the furnace above, there mult be . 
. Pyramid formed of the ſame materials with the furnace, hol- 
W | low, quadrangular, three inches high on a baſe of _ 
| 1s „ e inches, 
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inches, which baſe muſt exactly fit the upper opening of the 


furnace: the top of this pyramidal cover muſt end in a tube 
of three inches in diameter and two in heighth, which muſt 
be almoſt cylindrical, and yet a little inclining to the conical 
form. This tube ſerves, as in the furnaces already deſcrib- 
ed, to carry the conical funnel, which is fitted to the n 
rt when a fire of extraordinary activity is wanted. 0 

The furnace thus conſtructed is fit to ſerve all the pepe 
for which it is deſigned: yet before it can be uſed another 
piece muſt be 3 which, though it does not properly 

urnace, is nevertheleſs neceſſary in all the o- 
perations performed by it; and that is a piece contrived to 
contain the cupels, or other veſſels Which are to be expoſed 
to the fre in this furnace, It is called a Muffle, and is made 


in the following manner. 


On an oblong ſquare, of four 5850 in nt, d Gx 
or ſeven in length, a concave ſemi-cylinder is erected, i in the 
form of a vault, which makes a ſemi-circular canal, open at 
both ends. One. of theſe is almoſt entirely cloſed, except 
that near the bottom two ſmall ſemi-circular holes are left. 
In each of its fides likewiſe two ſuch hoſes are made, and the 


other end is left quite open. 


The Muffle is intended to bear _ communicate the Gs 
ceſt heat; and therefore it muſt be made thin, and of an 


earth that will reſiſt the violence of fire, ſuch as that of 


which crucibles are made. The Muffle being thus conſtruct- 
ed, and then well baked, is fit for uſe. | 

| When it is to be uſed it muſt be put into the furnace by 
the upper opening, and ſet upon two iron bars, introduced 
through the holes made for that purpoſe below the door of 
the fire-place. The Muffle muſt be placed on theſe bars in 


the fire-place in ſuch a manner that its open end ſhall ftand 
next to, and directly againſt the door of the fire-place, and 
may be joined to it with lute. Then the cupels are ranged 


in it, and the furnace is filled up, to the heighth of two or 
three inches above the Muffle, with ſmall coals not bigger 
than a walnut, to the end that they may lie cloſe round the 
Moffle, and procure it an equal heat on every ſide. The 
chief uſe of the Muffle is to prevent the coals and aſhes 


from falling into the cupels, which would be very pre- 


judicial to the operations carrying on in them: for the 
lead would not vitrify as it ought, becauſe the imme- 
diate contact of the coals would continually reſtore its 

phlogiſton; or elſe the glaſs of lead, which ought to pe- 
netrate and - paſs: through the. cupels, would be rendered 
26-70 „ „„ incapable 


'F ca” 


16 


a, 


Chap. 19 THEO RY or CHYMISTRY. 145 


incapable of ſo doing; becauſe the aſhes mixing therewith 
would give it ſuch a conſiſtence and tenacity as would deſtroy 
that property, or at leaſt conſiderably leſſen it. The open · 


ings, therefore, which are leſt in the lower part of the Muf- 


fle, ſhould not be ſo high as to admit coals or aſhes to get 


into the cupels; the uſe of them is to procure an eaſier paſ- 


ſage for the heat and the air to thoſe veſſels. The Muffle is 


left quite open in its fore - part, that the operator may be at 


liberty to examine what paſſes in the cupels, to ſtir their con - 
tents, to remove them from one place to another, to convey 
new matters into them, c. and alſo to promote the free ac- 
ceſs of the air, which muſt. concur with the fire towards the 
evaporation neceſſary ro the vitrification of lead; which air, 


if freſh were not often enough admitted, would be incapable 


of producing that effect; becauſe it would ſoon be loaded 
with ſuch a. quantity of vapours that it could not take up any 
more. eg HS 26068 0 HR] $46 
+ The government of the fire in this furnace is founded on 
the general principles above laid down for all furnaces. Let 
as there are ſome little differences, and as it is very eſſential 
to the ſucceſs of the operations for which this furnace is in- 
tended, that the artiſt ſhould: be, abſolutely maſter of his de- 
gree of heat, we ſhall in few words ſhew how that may be 
raiſed, or oed, wo ano 
When the furnace is filled with coals and kindled, if the 
door of the aſh-hole be ſet. wide open, and that of the fire- 
place ſhut very cloſe, the force of the fire is increaſed 3 and 
if, moreover, the pyramidal cover be put on the top, and 
2 conical funnel added to it, the fire will become ſtill more 
erg, M ell et EE I» a 
Seeing the matters contained in this furnace are encoms 
paſſed with fire on all ſides, except in the fore · part oppoſite 
to the door of the ſire- place, and as there are occaſions. 
which require that the force of the fire ſhould be applied 
to this part alſo, an iron box, of the ſhape and ſize of the 
door, hath: been contrived to anſwer that purpoſe. This box. 
is filled with lighted coals, and applied immediately to the 
door - place, by which means the heat there is conſiderably 
augmented. This help may be made uſe of at the beginning 
of the operation, in order to accelerate it, and bring the 
heat ſooner to the deſired degree; or in caſe a very fierce 


o 


heat be required; or at a time when the air being hot and 


moiſt will not make the fire burn with the. neceflary vis 
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| ſhutting the door of the fire-place quite cloſe. It may be 
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The heat may be leſſened by ann the iron box, and 


ſtill further and gradually din niched, b by taking off the co- 
nical funnel from the top; by ſhutting the door of the fire - 
place with one of its plates only, that which by _ * 


or that which has the greateſt aperture in it; ber hop 
olly 


the pyramidal cover; by ſhutting the aſh- ths os 

or in part; and, laſtly, by ſetting the door of the 8 
wide open: but, in this laſt caſe, the cold air penetrates in - 
to the cavity of the Muffle, and refrigerates the cupels more 
than is almoſt ever neceſſary. If it be obſerved, during the 
operation, that the Muffle grows cold in any particular part, 


it is a fig there is a vacuity left by the coals in that place: 


in this caſe an iron wire muſt be thruſt into the furnace, 
through the hole which is over the door of the fire-place, and 
the coals ſtirred therewith, ſo as to make them fall into their 
places and fill up the vacant interſtices. 


It is proper to obſerye, that, befides what has been ſaid 


concerning the ways of increaſing the activity of the fire in 


the cupelling furnace, ſeveral other cauſes alſo may concur 
to procure to the matters contained in the Muffle a greater 
degree of heat: for example, the ſmaller the Mule is, the 
wider and more numerous the holes in it are; the nearer ta 
its bottom, or further end, the cupels are placed, the more 
will the matters therein contained be affected with heat. 
Beſides the operations ta be performed — cupel, 2 
furnace is very uſeful, and even neceſſary, for many chym 
cal experiments; ſuch, for inſtance, as thoſe relating 8 
dry vitrifications and enamelling. As it is pretty low, the 
beſt way is to place it, when it is to be uſed, on a baſe of 


2 that may raiſe it to a level with the operator's 


A Lamp-furnace i is exceeding uſeful for all operations that 


require only a moderate, but long-continued, degree of heat. 
The furnace for working with a lamp-heat is very fimple: it 


conſiſts only of a hollow cylinder, from fifteen to eighteen 
inches high, and five or 75 in diameter, having at its bottom 


nn aperture large enough f. or a lamp to be introduced and 
withdrawn with eaſe. The lamp muſt have three or - four 


wicks, to the end that by lighting more or fewer of them a 
greater or leſs degree of heat may be produced. The 


of the furnace muſt moreover have ſeveral ſmall boles in it, 


in order to ſupply the flame of the lawp with air enough to 


ep it alive. 


On the tope of this furnace ſlands a baſon five or fix inches 
deep, 
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deep, which ought to fill the cavity of the cylinder 1 : 
and to be ſupported at irs circumference by a rim which may 
entirely cover and cloſe the furnace: the uſe of this baſon is 
to contain the land through which the lamp-beat is is uſually 


Melee 

des this, Were muſt de a kind of cover or 0 made 
of the ſame material with the furnace, and of the ſame dia- 
meter with the ſand - bath, without any other opening than a 
hole, nearly circular, cut in its lower extremity. This dome 
is a ſort of reverberatory, which ſerves to confine the heat 
and direct it towards the body of the retort; for it is uſed 
only when ſomething is to be diſtilled in a veſſel of this fa- 
ſhion ; and then the hole at its bottom ſerves for a paſſage to 
the neck of the retort. This dome ſhould have an ear of 
handle, for the conventency of putting it on and 2 it of 
with ener” | 


3 "= 0 Lutes. 
Cry MICAL velſets, eſpecially ſuch as are _—_ of gas, 


and the earthen veſſels commonly called ſtone-ware, are very 
ſubject to break when expoſed to ſudden heat or cold: whence 


it comes, that they oſten crack when the begin to heat, and 
alſo When being very hot they happen to bay. a either by 
freſh coals thrown into the furnace, or by the acceſs of cold 


air. There is no way to prevent the former of theſe acci- 


dents, but by taking the pains to warm your veſſel very flow- 
ly, and by almoſt inſenſible degrees. The ſecond may be a+ 
voided by coating the body of the veſſel with a _ or Jute. 
which being dried will defend it again the attacks of | 
cold. | 

The fitteſt ſtuff for coating veſſels is a — of fat 
earth, Windſor-loam, fine fand, filings of irony or powder- 
ed glaſs, and chopped cow's hair, mixed and made into 4 
paſte with water. This lute ſerves alſo to defend glaſs veſ- 
&ls againſt the violence . th fire, and to prevent their 
melting eaſily. 

In almoſt all aiſtiltarions 11 is of great ne as hath 


been faid, that the neck of the diſtilling veſſel be exactly _ 


joined with that of the receiver into which it is introduced, 
in order to prevent the vapours from eſcaping into the air 
TT me nen is effected by means of 
a 

A few flips of paper applies round the neck of the veſſels 
with common ſize will be ſufficient to keep in ſuch vapours 
a are "aqueous, or nd very 5 : If 

. 2 
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If the vapours are more acrid, or more ſpirituous, 8 
may be had to ſlips of bladder long ſteeped in water, which 
| containing a ſort of natural glue, cole the ee of * 
. © veſſels very well. 

| If it be required to confine rapours of a ſtill more pene⸗ | 
trating nature, it will be proper to employ a lute that quick- 
ly grows very hard; particularly a paſte made with quick- 
lime and an ſort of jelly, whether vegetable or animal; 
ſuch as the white of an egg, ſtiff ſize, &c. This is an ex- 
cellent lute, and not eaſily penetrated. It is alſo. uſed · to ſtop 
any cracks or fractures that happen to glaſs veſſels. But it is 
not capable of reſiſting the vapours of mineral acid ſpirits, 
eſpecially when they are ſtrong and ſmoking : for that pur 
poſe it is neceſſary to incorporate the other ingredients tho- 
roughly with fat earth ſoftened with water; and even then it 
frequently happens that this Jute is penetrated by acid va- 
pours, eſpecially thoſe of the ſpirit of ſalt, which of all others 
are confined with the greateſt difficulty. 
In ſuch caſes its place may be ſupplied with another, wbich 
is called Fat Lute, becauſe it is actually worked up with 
fat liquors. This lute is compoſed of a very fine. cretaceous 
earth, called tobacco-pipe clay, moiſtened with equal parts 
of rr drying oil of lint-ſeed, and a varniſh made of amber. 
and gum copal. It muſt have the conſiſtence of a ſtiff paſte. 
When the joints of the veſſels are cloſed up with this lute, 
they may, for greater ſecurity, be covered over with flips-of 
linen ſmeared with _ lute made of nee, and the 
white of an egg. 
Chymical veſlels are Hable to be broken in an eee 
by other cauſes behdes the ſudden application of heat or cold. 
It frequently happens, that the vapours of the matters expoſed 
to the action of fre ruſh out with ſuch impetuoſity, and are 
ſo elaſtic, that, finding no paſſage through the lute with 
- which the joints of the veſſels are cloſed, they burſt the veſſels 
themſelves, ee with eee and danger to = Om 
rator. | 
To prevent chis inconvenience, it is e that i in eve- 
ry receiver there be a ſmall hole, which being ſtopped only 
with a little lute may eaſily be opened and ſhut again as oc- 
= caſion requires. It ſerves for a vent-hole to let out the va- 
1 pours, when the receiver begins to be too much crowded 
with them. Nothing but practice can teach the artiſt when 
it is requiſite to open this vent. If he hits the proper time, 
| the vapours commonly ruſh out with _— and a conſi- 
derable hiſſing noiſe ; and the v vent ſhould be eee 0 
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as ſoon as the hiſſing begins to grow faint. The lute em- 
ployed to. ſtop this ſmall hole ought always to be kept fo duc- - 
tile, that, by taking the figure of the hole exaQly, it may 
entirely ſtop it. Beſides, if it ſhould harden upon the glaſs, 
it would ſtick ſo faſt that it would be very difficult to remove 
it without breaking the veſſel. This danger is eaſily avoided 


by making uſe of the fat lute, which continues pliant for a 


long time, when it is not expoſed to an exceſſive heat. 
This way of ſtopping the vent-hole of -the receiver has 
yet another advantage: for if the hole be of a proper width, 


as a line and half, or two lines, in diameter, then, when the 


vapours are accumulated in too great a quantity, and begin 
to make a great effort againſt the ſides of the receiver, they 
puſh up the ſtopple, force it out, and make their way through 
the vent - hole: ſo that, by this means, the breaking of the 


veſſels. may always be certainly prevented. But great care 


muſt be taken that the vapours be not ſuffered to eſcape in 
this manner, except when abſolute neceſſity requires it; for 
it is generally the very ſtrongeſt and moſt ſubtile part of a 
liquor which is thus diſſipated and loſt. 


Heat being the chief cauſe that puts the elaſticity of the 


vapours in action, and prevents their condenſing into a li- 
quor, it is of great conſequence in diſtillation that the re- 


ceiver be kept as cool as poſſible. With this view a thick 
plank ſhould be placed between the receiver and the body of 
the furnace, to intercept the heat of the latter, and prevent 
its reaching the former. As the vapours themſelves rife ve- 
ry hot from the diſtilling veſſel, they ſoon communicate their 


heat to the receiver, and eſpecially to its upper part, againſt 


which they ſtrike firſt. For this reaſon it is proper that linen 
cloths, dipt in very cold water, be laid over the receiver, 
and frequently ſhifted. By this means the vapours will be 


conſiderably cooled, their elaſticity weakened, and their con- 
denſation promoted. - 1 


By what hath been ſaid in this firſt part, concerning the 
properties of the principal agents in Chymiſtry, the conſtruc- 
tion of the moſt neceſſary veſſels and furnaces, and the man- 
ner of uſing them, we are ſufficiently prepared for proceed - 
ing directly to the operations, without being obliged to make 
frequent and long ſtops, in order to give the neceſſary expla- 
nations on thoſe heads. | | | _ 

Nevertheleſs, we ſhall take every proper occaſion to ex- 
tend the theory here laid down, and to improve it by the ad- 
dition of ſeveral particulars, which will find their places in 
our Treatiſe of Chymical Operations. "ER = 8 
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INTRODUCTION. Ye 


8 the Elements of che Theory of Chymi LEE 
A ed in the former part of this «py intended 
for the uſe of perſons ſuppoſed to be altogether un 
acquainted with the art, they could not properly admit of 
any thing more than fundamental principles, ſo. diſpoſed as 
conſtantly to lead from the ſimple to the compound, from 
things known to things unknown; for which reaſon I could 
not therein obſerve the uſual order of Chymical Decompoſi- 
tion, which 1s not ſuſceptible of ſuch a CT I therefore 
ſuppoſed all the analyſes made, and bodies reduced to their 
ſimpleſt principles; to the end that, by obſerving the chief 
properties of thoſe primary elements, we might be enabled 
to trace them g their ſeveral combinations, and to 
form ſome ſort of judgment a priori of the qualities of ſuch 
compounds as may reſult from their junctions. 

But this latter part is of a different nature. It is a praQti- 
cal Treatiſe, intended to contain. the manner of performing 
the principal Operations of Chymiſtry ; the operations 
which ſerve as ſtandards for — —— all che reſt, and 
2 confirm the fundamental truths laid down in the 

TV. , 

As Theſe operations conkit 7 5 bel of analyſes and 

3 n concerning the order 


YE 
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proper to be obſerved in giving an account of them : it evi- 
dently coincides with that of the analyſis itſelf. 5 
But as all bodies, which are the ſubjects of Chy! ope 
33 are divided by nature into — or — 9 
e mineral, the vegetable, and the animal, the analyſis 


thereof may naturally be divided into three branches: ſome 


difference may alſo ariſe from the different ee in which | 
theſe three may be treated of. 


As the reaſons aſſigned for belag 4 with ank kingdom 


rather than with another have never been thoroughly canvaſ- 


ſed, and may perhaps ſeem equally good when viewed in a 
particular light, Chymical writers differ in their opinions on 
this point. For my part, without entering into a diſcuſſion 
of the motives which have determined others to follow a dif- 


ferent order, I ſhall only produce the reaſons that led me to 


begin with the mineral kingdom, to examine the vegetable 
in the ſecond place, and to conclude with the animal. 

Firſt, then, ſeeing vegetables draw their nouriſſiment from 
minerals, and animals derive theirs from vegetables, the bo- 
dies which conſtitute theſe three kingdoms ſeem to be gene- 
rated the one by che other, in a manner that determines their 


natural rank. 


þ Secondly, this dilpoſition procures us the atvdaragh of 
tracing the principles, from their ſource in the mineral king- 
dom, down to the laft combinations into which they are ca- 
pable of entering, that is, into animal matters; and of ob- 


ſerving the ſueceſſive alterations they undergo 1 in paſſing out 
pf one kingdom into another. 


Thirdly and laſtly, I look upon the analyſis of minerals 
to be the eaſieſt of all; not only becauſe they confift of few- 
er principles than vegetables and animals, but alſo becauſe 
almoſt all of them are capable of enduring the moſt violent 
action of fire, when that is neceſſary to their decompoſition, 
without any conſiderable change or diminution of their 
* to which thoſe of other ſubſtances are frequently 

able. © 

Beſides, I am not fnghbir 1 in this diſtribution of the three 
claſſes of bodies, which are the ſubjects of the chymical 
analyſis: as it is the moſt natural, it has been adopted by 
ſeveral authors, or rather by moſt who have publiſhed Trea- 
tiſes of Chymiſtry. But there is ſomething” peculiarly m). 
own in the manner wherein I have treated the analyſis o 
each kingdom. In the mineral kingdom, for inſtance, will 
be found a conſiderable number of operations not to be met 
with in other Treatiſes of wo ann ; the authors: having 


Probably 


4 


| PRACTIO®. o 1C! 
probably cowſidered them as-uſeleſs, or in woke meaſure fo- 


reign, to the purpoſe of Elementary Books, and as conſtitut ? 


ing together a diſtinct art. I mean the probeſſes for extrac̃t- 
ing ſaline and metallic lubſtances from the minerals —— 


ing them un ell Em Mr 15 


Vet; if it be conifideres) chard metals, and: ſemi mes : 


tals are far from being produced by nature in a ſtate of per- 


fection, or in that degree of purity which they are com- 


monly ſuppoſed to have when they are firſt treated of in 


Books of Chymiſtiy; but that, on the contrary,” theſe ſub- 


ſtances are originally blended with each other, and adulte- 
rated with mixtures of heterogeneous matters, Wherewith 
they form compound minerals; I imagine it will be allowed, 
that the operations by which cheſe minerals are decompoſed, 


in order to extract the metals, \ſemi-metals, and other fim- 
pler ſubſtances, eſpecially as they are founded on the moſt 
curious properties of chele ſubſtances, are ſo far from being 


uſeleſs or foreign to the purpoſes of an Elementary Trea- 


riſe, that they are, on the contrary, b n | 


thereto. ; FP F £3 & + i 4 £4 54.36, $: 5 SET 6 bS# 3 £35 * 43 


Aber, Liked nundte-whcld see un Bachel: honing 


chinking that an analyſis of minerals, which ſhould treat of 


ſaline and metallic ſubſtances, without taking any notice of 


the manner in which their matrices muſt be analyſed, in or- 
der to extract them, would be no leſs defective than a trea- 
tiſe of the analyſis of vegetables, in which Oils, eſſential 
Salts, fixed and volatile Alkalis, ſhould be amply treated of, 
without ſaying one word of the manner of analyſing the 
plants from which theſe ſeveral ſubſtances are obtained. I 
therefore thought myſelf indeſpenſably obliged to deſeribe 


the manner of decompoſing every ore or mineral, before 1 
2344 of —— or mktallic bande an 


* 


For —. nies eee abe e e bonſdbera- 


tion of which I begin my Mineral Analyſis, is originally 
contained in Vitriol, Lebe and Alum; and as theſe ſub- 
ſtances again derive their origin from the ſulphureous and 
ferruginous Pyrites, the firſt operations I deſcribe under this 
head are the proceſſes for decompoling the Pyrites in order 
to extract its Vitriol, Sulphur, and Alum. I then proceed 
to the particular analyſis of each of theſe ſubſtances, Need a 
view to extract their Vitriolic Acid; and afterwards deliver, 
in their order, the other operations uſually performed on this 
Acid. Thus it appears, that this ſaline ſubſtance occaſions 


* 9 the * ＋ 9 Vitriol, Sulphur, 


and 
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and Alum. The whole of the Treatiſe on Mir 
ceeds on the ſame plan. | 
The operations by which ve decempoſe ores e : 
ate of two. forts : thoſe employed in working by the great, 
and thoſe for trying in ſmall the yield of any ore. Theſe 
two manners of operating are ſometimes a little different; 
vet in the main they are the ſame, becauſe they are 
founded on the ſame PRs and 3 e unn * 


operations "that 
may be conveniently performed in a omar I have pre- 
ferred the proceſſes for ſmall aflays : y: as they are 
uſually performed with more care and accuracy than the ope- 
rations in great works: and here I muſt acknowledge, that F 
am obliged to M. Cramer's Docimaſia, or Art of Aſſaying, 
ſor all the operations of this kind in my analyſis of minerals. 
As M. Hellot's work on that ſubjeQ did not appear till after 
I had finiſhed this, M. Cramer's. Docimaſia, in which found 
Theory is joined with accurate practice, was the beſt book 
of the kind I could at that time conſult. I therefore pre - 
ferred it to all others; and as I have not quoted it in my 
analyſis of minerals, becauſe the quotations would have been 
too frequent, let what I ſay here ſerve for a genetal quota- 
tion. I have been careſul to name, as often as occaſion re- 
quired, the other authors whoſe proceſſes I have borrowed: 
it is a tribute juſtly due to thoſe —— mm — 
their diſcoveries to the public. ; 8 

Though I have told — reader that in my — nk. mis 
nerals he will find the proceſſes for extracting out of each 
the ſaline or metallic ſubſtances contained in it, yet he muſt 
not expect that this book will inſtruct him in all that is ne- 

ceſſary he ſhould know to be able to determine, by an aceu- 
rate aſſay, the contents of every mineral. My intention was 
not to compoſe a Treatiſe of Aſſaying; and I have taken in 
no more than was abſolutely neceſſary to make the analyſis 
of minerals perfectly underſtood, and to render it as com · 
plete as it ought to be in an Elementary Treatiſe. I have 

therefore deſcribed only the principal operations relating 
thereto; the operations which are fundamental, and 
which, as I ſaid before, are to ſerve as ſtandards for the 
reſt, abſtracted from ſuch additional circumitances as are 
of conſequence only: to the: Att of Ange: properly: * | 


fects. 
AB my chief Abe wa to deſcribe dhe 


called. 


Such theeelors 5s as are defnons a being fully inſtructed in 
5 chat * muſt have recourſe to thoſe works which 55 pom 
| | efledly 
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felledly of the ſubject; and particularly to that publiſhed by 


ſkilled in Chymiſtry, and rendered ſo complete by the nume - 
rous and valuable obſervations and diſcoveries of the Au- 
thor, that nothing better of the kind can be wiſhed for- I 


thought it proper to give theſe notices in relation to my ana- 
lyſis of minerals; and ſhall now proceed to ſhew the plan of 
my analyſes of vegetables and of animals. 


% 


Seeing all vegetable matters are ſuſceptible of Gmenduk 
tion, and when analyſed after fermentation, yield principles 


different from thoſe e obtain from them before they are fer« 


mented, I have divided them into two elaſſes; the former 
including vegetables in their natural ſtate, before they have 
undergone fermentation; aud the latter thoſe only which 


have been fermented. This analyſis opens with the procei- 


ſes by which we extract from vegetables all the principles 
they will yield without the help of fire: and then follow the 
operations for decompoſing plants by degrees of heat, from 
the gentleſt to the moſt violent, both in cloſe veſſels, and in 
the open air. i | | | 
I have not made the ſame diviſion in the animal kingdom, 
becauſe the ſubſtances that compoſe it are ſuſceptible only of 
the laſt degree of fermentation, or putrefaction; and more- 


over the principles they yield, whether putreſied or unputre- 


fied, are the very ſame, and differ only with regard to their 


proportions, and the order in which they are extricated dur- 
ing the analyſis. 


1 begin this analyſis with an examination of the milk of 
animals that feed wholly on vegetables; becauſe, though 


this ſubſtance be elaborated in the body of the animal, and 


by that means brought nearer to the nature of animal mat- 


ters, yet it ſtill retains a great ſimilitude to the vegetables 
from which it derives its origin, and is a ſort of intermediate 
ſubſtance between the vegetable and animal. Then I proceed to 
the analyſis of animal matters properly ſo called, thoſe which - 
actually make a part of the animal body: I next examine 


the excrementitious ſubſtances, that are thrown out of the 


animal body as ſuperfluous and uſeleſs. And then I con- 
clude this latter part with operations on the Volatile Alkali; 
a ſaline ſubſtance of principal conſideration in the decompo- 
ſition of animal matters. 1 


Though, in the general view here given of the order ob- 


ſerved in this Treatiſe of Practical Chymiſtry, I have men- 
tioned only ſuch proceſſes as ſerve for analyſing bodies, yet 1 
have alſo inſerted ſome other operations of different kinds. 


Te 


een 


by ſundry experiments the properties of thoſe elementary 
principles, and to recombine them in various manners, 


produce the original mixts xith all their properties, or even 


poſing bodies. I have placed them next to the proceſſes for 


by ou 
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The book would be very defective if it contained no more: 

for the deſign of Chymiſtry is not only to analyſe the mixts 
produced by nature, in order to obtain the ſimpleſt ſubſtan- 
ces of which they are compoſed, but moreover to diſcover 


either with each other, or with different bodies, ſo as to re- 
form new compounds which never exiſted in nature. In 
this book therefore the reader will find proceſſes for combin- 
ing and recompounding, as well as for reſolving and decom- 


decompoſition, taking all poſſible care not to interrupt their 
order, or break the connection between them 
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* A K E . quantity you Rete of Iron Pyrites; 1488 
them for ſome time expoſed to the air: they will 
crack, ſplit, loſe their brightneſs, and fall into pow- 


der. Put this powder into a glaſs cucurbit, and pour upon 


it ried its weight of hot water; ſtir the whole with a ſtick, | 
and the liquor will grow turbid. Pour it, while it is yet 
warm, into a glaſs funnel lined with brown filtering paper; 
and having placed your funnel over another glaſs cucurbit, 
let the liquor drain into it. Pour more hot water on the 


5 powdered Pyrites, filter as before, and ſo go on, every time 
leſſening the quantity of water, till that which comes off the 


Pyrites appears to have no aſtringent vitriolic taſteQ. 

Put all theſe waters together into a glaſs veſſel that widens 
upwards ; ſet it on a ſand bath, and heat the liquor till a 
conſiderable ſmoke ariſes z but take care not to make it boil. - 
cone the fame degree * fire till the ſurface of the liquor 


3 
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begins to look dim, as if ſome duſt had fallen into it; then 
ceaſe evaporating, and remove the veſſel into a cool place: 
in the ſpace of four and twenty hours will be formed therein 
a quantity of cryſtals, of a green colour and a rhomboidal fi- 
gure : theſe axe Vitriol of Mars, or Copperas. Decant the 
remaining liquor; add thereto twice its weight of water; 
filter, evaporate, and cryſtallize as before; repeat theſe ope- 
rations till the liquor will yield no more cryſtals, and keep 
by themſelves the cryſtals obtained at each cryſtallization. 


OBSERVATIONS” 


THe Pyrites are minerals which, by their weight and 
ſhining colours, frequently impoſe on ſuch as are not well 
acquainted with ores. At firſt ſight they may be taken for 
very rich ones; and yet they conſiſt only of a ſmall-quantity 
of metal combined with much ſulphur or arſenic, and ſome - 
times with both. _ PS os EDM Sn oa ͤ > fee - = Jp 
They ftrike fire with a ſteel as flints do, and emit a ful- 
phureous ſmell: fo that they may be known by this extem- 

zoraneous proof. The metal moſt commonly and moſt a- 
13 found in the Pyrites is iron; the quantity whereof 

ſometimes equals, or even exceeds, that of the ſulphur. Be- 

ſides metallic and ſulphureous matters, the Pyrites contain 

ef i ͤ i 

There are ſeveral ſorts of Pyrites: ſome of them contain 
only iron and arſenic. They have not all the property of 
effloreſcing ſpontaneouſly in the air, and turning into vitriol: 
none do ſo but ſuch as conſiſt only of iron and ſulphur, or 

at leaſt contain but a very ſmall portion of copper, or of ar- 

ſenic: and even amongſt thoſe that are compoſed of iron and 

ſulphur alone, there are ſome that will continue for years to- 
gether expoſed to the air without ſhooting, and indeed with 

out ſuffering the leaſt ſenfible alteration. * 

The cfiloreſcence of the Iron Pyrites, and the changes they 
undergo, are phenomena well worth our notice. They de- 
pend on the ſingluar property which ĩron poſſeſſes of decom- 
poling fulphur by the help of moiſture. If very fine iron- 

ings be accurately mingled with flowers of ſulphur, this 
mixture, being moiſtened with water, grows very hot, ſwells 
up, emits fulphureous vapours, and even takes fire z what 
remains is found converted into Vitriol of Mars. On this 
pccaſion, therefore, the ſulphur is decompoſed ; its inflam- 
mable part is diſſipated or conſumed; its acid combines with 
the iron, and a Vitriol ariſes from that conjunction. 


This 
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| This is the very caſe with the Pyrites that conſiſt anly of 


1 
EI 
27 
5 


jron and ſulphur; yet ſome of them, as we ſaid before, do 


not effloreſce ſpontaneouſly, and turn to Vitriol. Phe reaſon 
probably is, that, in ſuch minerals, the particles of iron and 


ulphur are not intimately mixed together, but ſeparated by 


ſome earthy particles. 


In order to procure Vitrial from Pyriteg of this kind, they 


muſt be for ſome time expoſed to the action of fire, which, 


by conſuming part of their ſulphur, and rendering their tex- 


AE 
* 


ture leſs compact, makes way for the air and moiſtute, to 
which they muſt be aſterwards expoſed, to penetrate their 
ſubſtance, and produce in them the changes with which thoſe 


others are affected rhat germinate ſpontaneouſſr. 

The Pyrites which contain copper and arſenic, and for 
that reaſon do not effloreſce, muſt likewiſe undergo the action 
of fire; which, beſides the effects it produces on Pyrites that 


conſiſt of iron and ſulphur only, diſſipates alſo the greateſt 


part of the arſenic. _'Theſe Pytites being firſt roaſted, and 
then expoſed to the air for a year or two, do allo yield Vi- 
triol ; but then it is not a pure Vitriol of Iron, but is com- 


- bined with a portion of blue Vitriol, the baſis of which is 


Copper. * e | | Ns OT BL LY ; 
Sometimes alſo there is Alum in the vitriolic-waters drawn 

off the Pyrites. It was on account of this mixture of differ- 

ent ſalts that we recommended the keeping apart the-cryſtals 


obtained from each different cryſtallization > for by this 
means they may be examined ſeparately, and the ſpecies to 


which they belong diſcovered. | 

When Vitriol of Iron is adulterated with a mixture of the 
Vitriol of Copper only, it is eaſy to purify it and bring ir to 
be entirely martial, by  diffolving it in water, and ſetting 
plates of iron in the ſolution; for Tron having a greater ath- 
nity than copper with the vitriolic acid, ſeparates the latter 
— it, and aſſuming its place produces a pure Vitriol of 
Mars. | fog RS Og 3 5 . 

In large works for extracting Vitriol from the Pyrites they 


proceed thus. They collect a great quantity of Pytites on a 


Niece of ground expoſed to the air, and pile them up in 
eaps of about three feet high. There they leave them ex- 
poſed to the action of the air, ſun, and rain, for three years 
together; taking care to turn them every ſix months, in or- 
der to facilitate the effloreſeenee of thoſe which at firſt lay un- 


dermaſt.. The rain-water Which has waſhed thoſe Pyrites is 


conveyed by proper channels into a 7 and when a ſuf⸗ 
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pellicle in large leaden boilers, having firſt put into it a-quan- 
tity of iron, ſome part of which is diſſolved by the liquor, 
becauſe it contains a vitriolic acid that is not fully ſaturated 
therewith, When it is ſufficiently evaporated, they draw it 
off into large teaden or wooden: coolers, and there leave it to 
ſhost into cryſtals. In theſe laſt veſſels ſeveral ſticks are pla- 
ced, croſſing each other in all manner of directions, in order 
to multiply the ſurfaces on which the cryſtals may faſten. 
The Pyrites are not the only minerals from which Vitriol 
may be procured. All the ores of iron and copper that con · 
tain ſulphur may alſo be made to yield green or blue Vitriol, 
according to the nature of each, by torrefying them, and 
leaving them long expoſed to the air: but this uſe is ſeldom 
made of them, as there is more profit to be got by extracting 
the metals they contain. Beſides, it is eaſier to obtain Vi- 
triol from the Pyrites than from thoſe other mineral ſub- 


3 
4 n 


To extract Sulphur from the Pyrites, and other ſulpburecus 


RE DUCE to a coarſe powder any quantity of yellow 
Pyrites, or other Mineral. containing Sulpbur.. Put 
this powder into an earthen or glaſs retort, having a long 
wide neck, and ſo large a body that the matter may fill but 
two thirds of it. Set the retort in a ſand-bath fixed over a 

reverberating furnace: fit to it a receiver half full of water, 
and ſo placed that the noſe of the retort may be about an 
inch under the water: gize a gradual fire, taking care you 
do not make it ſo ſtrong as to melt the matter. Keep the 
= retort moderately red for one hour, or an hour and half, and 
ES then let the veſſels cool. „ 1 b 
. Almoſt all the Sulphur ſeparated by chis operation from 
its matrix will be found at the extremity of the neck of the 
retort, being fixed there by the water. Lou may get it out. 
either by melting it with ſuch a gentle heat as will not ſet it 
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form, ſuch as round, cubical, hexagonal, and being broken 
preſent 'a number of ſhining engen all eee, as bod 
werez from a center. © | 
A very moderate heat is fallietent to feyaivnts the Sulphur 
they contain. We directed that the retort employed ſhould 
have a long and wide neck, with a view to procure” a free 
poaſſage for the Sulphur: the water ſet in the receiver detains 
the Sulpbur, fixes it, and prevents it from flying off; ſo that 
it is unneceſſary to cloſe the joints of the veſſels. But it is 
proper to take notice, that whenever you uſe an apparatus for 
diſtilling, which requires the beak of the retort to be under 
water, it is of very great conſequence” that the fire be con- 
ſtantly ſo regulated, chat the retort may not cool in the leaſt; 
for, in that caſe, as the rarefied air contained therein would 
be condenſed, the water in the werken e e riſe” into the 
retort and break it, 20 

If in diſtilling Sulphur, necordlings: to „the preſent: provide; 
the matter contained in the retort ſhould happen to melt, the 
operation would be thereby conſiderably protracted, and it 
would require a great deal more time to extract all the Sul - 
phur; becauſe all evaporation is from the ſurface on — 
the matter, while it remains in à coarſe powder, N 
much more extenſive ſurface than when it is melted. a 
This remark holds with regard to all other diſtillations. 

Any quantity of liquor, fer to diſtil in its fluid ſtate, will 
take much more time to riſe in vapours, and paſs from the 
retort into the receiver, than if it be incorporated with ſome. 
ſolid body reduced to minute parts, ſo that the whole ſhall 
make a moiſt powder; and this though the 16 ſame _— 
of fire be applied in both caſes. | -* 

If the matter from which it is propoſed to extra Sulphur 
be ſuch as will melt with the degree of fire neceſſary to this 
operation; that is, with a heat which will make the retort 

but faintly red, it muſt be mixed with ſome ſubſtance that is 
not ſo fuſible. Very pure coarſe ſand, or clean gravel,” may be 
uſed with ſucceſs: but abſorbent earths are altogether impro- 
per for this purpoſe, becauſe they will unite * the” Sul: 
phur -. 

The ſulphureous mindrals which are moſt apt to fuſe are 
the cupreous Pyrites, or yellow mum ores: common lead 
ores are alſo very fuſibleQ. 

| The Pyrites are by this o n deprived of almoſt all 
the Sulphur they contain; and — little is left be- 
hind, but the particles of i iron and copper, together with a 
portion of unmetallic earth, which we hal ſhew how to ſe- 
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parate from theſe, metals, when we come to treat of them. 

I ſay that by this operation the Pyrites are deprived of almoſt 
all, and not entirely of all their Sulphur; becauſe, this ſepa - 
ration being made in eloſe veſſels only, there always remains 
4 certain quantity of Sulphur, which adheres fo. obſtinately 

to the metals, that it would be almoſt impoſſible to get it all 


= out, even though a much ſtronger, fire than that directed 
3 in the proceſs were applied ſor this purpoſe, and though 
= - choice had been, as it ought to be, made of ſuch Pyrites, or 
1 other ſulphureous Minerals as part moſt eaſily with their ſul - 
1 Phur. Nothing but a very ſtrong fire in the open air is en · 
1 Pane of carrying it wholly off, or conſuming it entirely. IR] 
Fl In ſeveral places are found great quantities of native Sul- 
1 | Hh, The Volcanoes abound with it, and people gather. it 
= at the foot of thoſe burning mountains. Several ſprings of 
3 . mineral waters alſo yield: Sulphur, and it is ſometimes found 
1 ſublimed to the vaulted roofs of certain wells, and mango 


thers in one at Aix- la- CbapelleQ. , 
The Germans and Italians have large works fa exrading 
Sulphur in quantities out of Pyrites, and other minera 


. Which abound therewith...) The, proceſs they work by is the 
1 | ſame with that here delivered; but with this difference only, 
li. tat Sulphur being but of ſmall value they do not uſe ſo ma- 
[ig ny ptecautions. Ibey content themſelves with putting the 
1 fſulphureous minerals into large erucibles, or rather eartben 
# cucurbits; which they place in the furnace in ſuch a manner 
"4 thats. when the ſulphureous part melts, it runs into veſſels 
=_ filled with water, and is thereby fixed.. 
| | _ - The, Sulphur obtained, either by diſtillation or r by Gmple 
iN ; flo, is not always pure. 
. When it is obtained by diſtillation, if e Wenders from | 
. . 2 you extract it contain moreover ſome other minerals of 
* nearly the ſame yolatility, ſuch, for inftance, as Arſenic, or 
1 Mercury, theſe minerals will come over with it. This is ea- 
=_  fily perceived: for pure ſublimed Sulphur is always of a beau- 
1 tiful yellow, inelining to a lemon colour. If it look red, or 
4 have a reddiſh. caſt, it is a ſign that ſome Arſenic hath Sion 
AN along with it. 

. Mercury ſublimed with Sulpbur likewiſe gives. ie 2 . co 
1 lour; but Sulphur is ver; ſeldom adulterated with this me- 


tallic ſubſtance: for Arſenic is frequently found combined 
by with the Pyrites, and other ſulphureous minerals; whereas, 
on the arent we Ew ea meet honed hn 2 in 
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But if Mercury. ſhould happen. to riſe with the Sulphur in 
diſtillation, it may be diſcovered by examining the ſubli- 
mate; which, in that caſe, will have the properties of Cina- 
bar: on being broken its inſide. will appear to conſiſt of 
needles adhering laterally to each other; its weight will be very 
conſidlerable; and, laſtly, the great beat of the place where it 
is collected will furniſh another mark to know it by 3. for, as 
Cinabar i is leſs volatile. than Arſenic or Sulphur, | it faſtens 
on places too hot for either Sulphur or Arſenic to bear. 
.Sulphur may alſo be adulterated with ſuch fixed matters, 
either metallic or earthy, as it may have carried up along 
with it in the diſtillation, or as may have been ſublimed by the 
Arſenic, which has a ſtill greater peer, chan Sulphur wa. 
latilize fixed bodies. nn 
If you deſire to free the Sulpbur from moſt of theſe hete- 
rogeneous matters, it muſt be put into an earthen cucurbit, 
and ſet in a ſand : bath. To the cucurbit muſt be fitted one 
or more aludels, and ſuch a degree of heat applied as ſhall 
but juſt melt the Sulphur; which is much leis than that ne- 
ceſſary to ſeparate the Sulphur from its matrix. As ſoon as 
the Sulphur is. melted it will ſublime in lemon. coloured 
flowers, that will ſtick to the inſides of the aludels. 
When nothing more appears to riſe with this degree af 
heat, the veſſels muſt be ſuffered to cool. At the bottom of 
the cucurbit will be found a ſulphureous maſs, containing 
the greateſt part of the adventitious matters that were mixed 
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with the Sulphur, and more or leſs red or dark-coloureds 
according to the nature of thoſe matters. 
* When we come to treat of Arſenic and Mercury, we ſhall 
give the methods of ſeparating ern e trom thoſe 
P, eng | | 
J „ Th 7 7 * : 871 — 1 2 1 WET 
| -PR 0 0 * 8 8 m. 33 1 
5 2 7 2 extras Alum from ahmineus Minerals. | 
1 1 5 a1 15 _ 
5 AKE bach! 3 as are 3 or — to — ® 
— 1 train Alum. Expoſe them to the air, that they may ef · 9 
pr floreſce. If they remain there à year without any ſenſible 1 
change, calcine them, and then leave them expoſed to the A 
® _ Air, till a bit thereof being put on the 3 ö an 
n aſtringent aluminous taſte. 1 
. When your matters are thus 8 put: aan ines. A 1 
t leaden or ys veſſel; pour upon them thrice * weight EF: 
of 1 
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3 hot water; boil the liquor; filter | it; and repeat theſe ope- * 


rations till the earth be ſo edulcotated that the water which 
comes off it hath no taſte. Mix all theſe ſolutions together, 
and let them ſtand four and twenty hours, that the groſs 
and earthy parts may ſettle to the bottom; or elſe filter the 
liquor: then evaporate till it will bear a new-laid egg- Now 
let it cool, and ſtand quiet four and twenty hours: in that | 
time ſome cryſtals will ſhoot, which are moſt commonly vi- 
triolic; for Alum is rarely obtained by the firſt cryſtalliza« 
tion. Remove theſe vitriolic cryſtals: if any cryſtals” of 
Alum be found amongſt them, theſe muſt be diffolved anew, 
and ſet to cryſtallize a ſecond time in order to their purifica-. 
tion ; becauſe they partake of the nature as well” as of the 
colour of vitriol. By this method ertract all ber Alum chat 
the liquor will yield. 

If you get no cryſtals of Alum by this means, boil yeus 
liquor again, and add to it a twentieth part of its weight of 
a ſtrong alkaline lixivium, or a third part of its weight of 
putrefied urine, or a ſmall quantity of quick- lime. Expe- 
_ rience and repeated trials muſt teach you which of theſe 
three ſubſtances is to be preferred, according to the particu- 
lar nature of the mineral on which you are to operate. Keep 
your liquor boiling, and if there be any alum in it, there 
will appear a white precipitate : in that caſe let it cool and 

e. When the white precipitate is entirely fallen, decant 
the clear, and leave the cryſtals of Alum to fivot at leiſure, 


till che liquor will yield nc no more: it will hang) be OY 
7 | 


OBSERVATIONS. 


ALUM is obtained from ſeveral forts of Minerals.” In 
ſome parts of Italy, and in ſundry other places, it effloreſces 
naturally on the ſurface of the earth. There it is ſwept to- 
gether with brooms, and thrown into pits full of water. This 
water is impregnated therewith. till it. can diflolve no more, 
Then it is filtered, and ſet to evaporate in large leaden veſ- 
ſels; and when it is ſufficiently evaporated, and ready to 
ſhoot-into cryſtals, it is drawn off into wooden coolers, and 
there left for the ſalt to cryſtallize.” +» + 
- Ior-aleinous foils there are! often found ang e 
impregnated with Alum : fo that to ven =_ me water need 
only be evaporated. 

In the country about Rome ee is a very bard debe, 
a is hewn, out of the quarry juſt like — ſtones for 
| * 


6 


e, 
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| building z this ſtone yields a great deal of Alum. In order 


to extract it, the ſtones. are calcined. for twelve or fourteen 


hours; after which they are expoſed to the air in heaps, and 


carefully watered three or four times a-day for forty days to- 
gether. In that time they begin to effloreſce, and to throw 
out a reddiſh matter on their ſurface. Then they are boiled 
in water, which diſſolves all the Alum they contain, and, 


being duly evaporated, gives it back in cryſtals. . This is the 7 


Alum called Roman Alum. 


. 


Several ſorts of Pyrites alſo yield a great deal of alum. 


The Engliſh have. a ſtone of this kind, which, in colour, is 


very like a ſlate. 'Fhis ſtone contains much Sulphur, which 


they get rid of by roaſting. it. After: this they ſteep the cal - 
cined ſtone in water, which diſſolves the Alum it contains, 


and to this ſolution they add a certain quantity of a lye made 


of the aſhes of fea-weeds. _ 0 5 

The Swedes have a Pyrites of a bright golden colour, 
variegated with ſilver ſpots, from which they procure Sul- 
phur, Vitriol, and Alum. They ſeparate from it the Sul- 
pbur and the Vitriol by the methods above preſcribed. When 
the liquor which hath yielded Vitriol is become thick, and 
no more vitriolic cryſtals ſhoot in it, they add an eighth 
part of its weight of putrefied- urine, mixed with a lye made 


of the aſhes of green wood. Upon this there appears and 
falls to the bottom a copious red ſediment. They decant- 


the liquor from this precipitate, and, when it is duly evapo- 
rated, find it ſhoot into beautiful cryſtals of Alum. ; 


What hath been ſaid, concerning the ſeveral matrices 


from which Alum is obtained, ſufficiently ſhews, that it is 
ſeldom ſolitary in the waters with which aluminous ſubjects 


have been lixiviated. It is almoſt always accompanied with 


a certain quantity of Vitriol, or other ſaline mineral matters, 
which obſtruct its cryſtallization, and prevent its being pure. 
It is with a view to free it from theſe -matters, that the wa- 


ters impregnated with Alum are mixed with a certain quan- 


tity of the lye of ſome fixed Alkali, or with putrefied urine, 
which contains much volatile Alkali. Theſe Alkalis have 


the ante of decompounding all the Neutral ſalts which. 
th 


have for their baſis either an abſorbent earth or a metallic 
ſubſtance; and ſuch as have a metallic ſubſtance for their 
baſis more readily than thoſe whoſe baſis is an earth. Con- 
ſequently, if they are mixed with a liquor in which both 
theſe ſorts of ſalts are diſſolved, they muſt decompound that 
ſort whoſe baſis is metallic ſooner than the other whoſe baſis 


is an earth. This is what comes to paſs in a ſolution of 


Alum 
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Alum and Vitriol. The metallie part of the latter is ſepa- 


rated from its acid by the Alkalis when mixed with that ſo- 
Jution ; and it is this metallic part, which is generally iron, 
that appears in the form of a reddiſh precipitate, as above- 
W TT a PE SIR 1580 e 
But becauſe Alkalis decompound alſo thoſe Neutral falts 
which have an earth for their baſis, care muſt be taken that 
too much thereof be not added; elfe what you put in, 
more than is neceſſary to decompound the vitriolic ſalts in 
. liquor, will attack the Alum, and decompound it likes 
wi e. * 8 ; . i iS e f 8 . 5 

The Alkali made uſe of to promote the cryſtallization of 
the Alum joins with the Vitriolic Acid, which had diffoly- 
ed the ſubſtances now precipitated, and therewith forms dif- 
ferent Neutral falts according to its particular nature. If the 
Alkali be a lixivium of common wood-aſhes, the Neutral 


falt will be a vitriolated Tartar; if a lixivium of the aſhes 


of a maritime plant like Soda, the Neutral falt will be 4 
Glauber's ſalt; if putrefied urine, the Neutral falr will be a 


vitriolic Ammoniacal falt. Some of theſe falrs incorporate 


with the Alum, which in large works 'cryſtallizes in vaſt 
lumps: and hence it comes that ſome ſorts of Alum when 
mixed with a fixed Alkali ſmell like a volatile Alkali. 
The cryſtals of Alum are octaedral, that is, they are ſo- 
lids with eight ſides. Theſe octaedral ſolids are triangular 
pyramids, Evid their angles cut away, fo chat four of their 


turfaces are hexagons, and the other four triangles. 


Sulphur, Vitriol, and Alum are the three principal fub- 
Jets in which we e that the univerfal or Vitri- 
olic Acid particularly reſides, and from which we extract it 
when we want to have it pure. For this reaſon we thought 
it proper, before we treated of the extraction of this Acid, 
to ſhew the method of ſeparating thoſe matters themſelves 
from the other minerals out of which we obtain them. 

Moreover, all rhe other matrices, in which the Vitriolic 


Acid is moſt commonly Jodged, may be referred to one or 
other of the matters which ſerve as baſes to theſe three mi- 


nerals. es 
To Sulphur we Pay refer all combinations of the Vitri- 
olic Acid with an inflammable matter: but we mult take 


care not to confound Sulphur with thoſe Birumens in which 


the Vitriolic Acid may be found: for the baſis of thoſe bi- 
tumens is a real Oil; whereas the bafis of Sulphur is the 
pure Phlogiſton. Yet as Oils themſelves contain the Phlo- 
giſtop, which, in union with the Vitriolic Acid forms a true 

5 : | SuJphur, 
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Sulphur, it follows that ſuch bitumens may i in W certain re- bo 
ſpect be elaſſed with Sulphur. : 
The ſame is to be ſaid of Vitriol. The nas is uſually” 
given to ſuch"combinations only as are formed of the Vitri- 
olic Acid with Iron or Copper, which make the green and 
blue Vitriol; and to a third ſpecies of Vitriol, which is 
wing and has Zinc for its baſis : but as the Vitriolic Acid 
, by particular combinations, be united with many other 
= alle ſubſtances, all ſach Metallic Salts muſt be referred” 
to the claſs of ”Virriols." 

The ſame may alſo be ſaid of Alum, which! is no ods” | 
than a combination of the Vitriolic Acid with a particular 
kind of abſorbent earth; ſo that all combinations of this 
Acid with Y earth whatever may be Placed in the ſame 
chaſss: 

This laſt dass of mirts Is” the moſt nber of all that” 
contain the Vitriolic Acid; becauſe there are a vaſt many 
earths, all differing from one another, with which that 
Acid may be united.” Alum properly fo called, the Gyp- 
ſums, Tales, Selenites, Boles, and all the other compounds 
of this kind, differ from each other ys in their 8 
earths} . 

The different properties of tha: earthy ſalts' dep: on 
the nature of their baſes. Thoſe which are of the alumi- 


nous kind retain much water in cryſtallizing, which makes . 


them very foluble in water, and gives them the property of 
acquiring readily the aqueous fluor when expoſed to the flre. 
Thoſe which are of the nature of the Selenites admit but very | 
little water in theit eryſtals, and conſequently are almoſt in- 
ſoluble in water; nor does the fire give them an aqueous | 


fluor. Laſtly, the Gypſums and Tales are ſtill more deſti- 


tute of theſe properties. The natures of the earths in theſe 
ſeveral compounds are hitherto but very imperfectly known, 
and may give the en occaſion for i * *quilly cu- 
rious and uſeful. ee e 

The Vitriolic Acid is Gratis found! coniplicited with 
a fixed alkaline baſis. This is almoſt always the Alkali of 


Sea - ſalt; ſo that the compound is a Glauber's Salt. Some 


mineral waters are impregnated therewith; which happens 
when theſe waters contain Vitriol « or Ke together with 
Sea - alta. §,uůhm eT\, EG. t 

From the principles laid 1 in our Elements of the 
Theory, it appears that the Vitriolic Acid hath not ſo great 
an affinity with earthy and metallic ſubſtances as with fixed 
Alkalis and alle ihat it is ſtronget than the Marine G. 
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and hath a greater affinity with fixed Alkalis. This being 


allowed, the generation of native Glauber's Salts is eaſily 
accounted for. The Acid of aluminous or vitriolic Salts 


quits the earth or the metal with which it was combined, 


and expelling the Acid of Sea-falt unites with its baſis 
Warmth greatly promotes theſe decompoſitions. 


If the common foſſil ſalt, uſually called Sal Gem, or any 


other kind of Sea- ſalt, ſhould happen to be near a Volcano, 


when it diſcharges flaming Sulphur, as is frequently the 


caſe, and if this Sulphur ſhould run among the Sea-ſalt, a 


Glauber's Salt would inſtantly be formed in that place; 54 1 2 5 
cauſe when Sulphur burns, its Acid is ſeparated and fet at 


liberty. 

Laſtly, if aluminous or vitriolic matters, or burning Sul- 
phur, ſhould meet with the aſhes of plants or trees conſum- 
ed by fire, a vitriolated Tartar would be formed, becauſe 


theſe aſhes contain a fixed Alkali of the * nature with 


that of Tartar. 
The Vitriolic Acid when combined with an earthy baſis 


adheres ſtrongly thereto; ſo that the force of fire is able to 


| very little or none of it. There is no way of ſeparat- 
ing it from ſuch a baſis, but by preſenting. to it an Alkaline 


Salt, with which it will unite ; nor is it ever extracted from 


| ſuch matters when it is required pure. It does not adhere 
ſo firmly to metallic ſubſtances ; but is ſeparated from them 
by the force of fire: ſo that it may be obtained from the ſe- 


veral forts of Vitriol. It is uſually drawn from Green Vi- 


triol; that being the commoneſt fort. 


As to Sulphur, the Phlogiſton which is its baſis being the 
ſubſtance wherewith the Vitriolic Acid bath the greateft affi- 


nity, it would be altogether impoſſible to decompoſe it, and 


to ſeparate its Acid, if it were not inflammable; but by 


burving it the Phlogiſton is deſtroyed, and leaves the Acid 
at liberty. By this means therefore it may be ſeparated. We 


ſhall now give the n! for rendes the 4 . 


Vitriol and . ; 


* 
1 > PO: eG; 
_ — 


PRO C E S 8 IV. 
To 0. extrad the Vitrioli Acid from Green rural. 


T* any quantity of Gen Vitriol: put it in an . 
glazed earthen veſſel, and heat it gradually. Vapours 
vil ſoon bein to riſe. Increake the fire a little, and it will 


liquely 5 


; 
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liquefy by means of the water contained in it, and acquire 


what we called an aqueous fluor. Continue the calcination, 


and it will become leſs and leſs fluid, grow thick, and turn 
of a greyiſh colour. Now raiſe your fire, and keep it up 


till the falt' recover its ſolidity, acquire an orange colour, 


and begin to grow red where it immediately touches the 


der. | | | | | | 

Put the Vitriol thus calcined and pulverized into a good 
earthen retort, of which one half at leaſt muſt remain emp- 
ty. Set the retort in a reverberatory furnace : fit thereto a 
large glaſs receiver, and, having luted the joint well, give 
fire by degrees. You will ſoon ſee white clouds riſe into the 
receiver, which will render it opaque, and heat it. Conti- 
nue the ſame degree of fire till theſe clouds diſappear ; they 
will be ſucceeded by a liquor which will trickle down the 
ſides of the receiver in veiris. Still keep up the fire to the 
fame degree as long as theſe yeins apppear. When they be- 


gin to abate, increaſe the fire, and puſh it to the utmoſt ex- 
tremity: upon this, there will come over a black, thick li - 


quor: it will even be found congealed, and prove the icy 
Oil of Vitriol, if care hath been taken to change the receive 
er, keep the veſſels perfectly cloſe, and give a ſufficient de- 


gree of heat. Proceed thus till nothing more comes over, 


or at leaſt very little, Let the veſſels cool, unlute the 


pn the contents of the receiver into a bottle, and ſeal it 


A W ede a e 
PTT. 
Green Vitriol retains much water in cryſtllizing and, 

in order to free it from that ſuperfluous phlegm, it muſt be 
calcined before you diſtil it, Without this precaution the 
operation will be exceedingly protracted, and a great deal of 
time waſted in diſtilling ſuch a yn” of water ; which 
will moreover greatly weaken the Acid by commixing with 


1 


it, unleſs care be taken ta change the recipient as ſoon as the 


water is all come over. 3 . 

But there is alſo another advantage in calcining the Vi- 
trio] before you put it into the retort : for otherwiſe this ſalt 
would melt on the firſt application of heat, and run into a 
maſs; which would prove a great hindrance to its diſtillation, | 
This inconvenience is avoided by a previous calcination, in 
conſequence whereof the Vitriol is eaſily reduced to a pow- 
der which never becomes fluid, WE WR NES 
1 | | 3 Vitriol 
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They are much the beſt, ang bear a very fierce heat. 
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Vitriol caleined as directed in the proceſs grows; ſo hard, To 


and adheres ſo firmly to the veſſel in which the calcination js 


performed, that it requires, no {mall pains. to, 1 
pulverize it. Care muſt be taken to put ĩt into the retort, as 


ſoon as it is pulverized, and to ſtop that veſſel very cloſe; if 
vou do not begin the diſtillation, immediately: for <a. 
it will naturally attract from the air almoſt, all the moiſture 
i oent Mice here Brithawmay 
The Acid which Vitriol yields by diſtillation is fulphure. 
ous; probably becauſe it ſtill retains ſome of the Phlogiſton, 
with which it was united when under the form of f Iphur 
in the Pyrites; or elſe hath laid hold on a portion of that 
belonging to the iron which ſerved for its baſis in Vi- 
triol. But this ſulphureous part is volatile, and flies off 


in time. e e eee ee ee 
This decompoſition of Vitriol in cloſe veſſels is a difficult 
and laborious proceſs. To carry the operation to its ut- 
moſt perfection requires a fire of extreme violence, kept up 
without intermiſſion during four or five days; ſuch in ſhort 
as few veſſels are able to bear. Of courſe this operation is 
ſeldom performed in laboratories. The French Chymiſis 
fetch their Oil of Vitriol from Holland, where it is extract- 
ed from Vitriol in large quantities, by means of furnaces 
erected for the purpole, in which many retorts are, employed | 


&# 


- 


In the Memoirs of the Academy of Sciences M. Hellot 
Hath given us the moſt material circumſtances of à very fine 
experiment of this kind, in which he puſhed the diſtillation 
of Green Vitrjol to the utmoſt. Into a German retort “ he 
put ſix pounds of Green Engliſh Vitriol calcined to redneſs, 
which he-expoſed to a fire of the extremeſt violence, con- 
{tantly kept up during four days and four nights. At the 
expiration of that time he ſound in the veſſels employed as 
receivers an Icy Oil of Vitriol, which was altogether in a 
eryſtalline form and black, The precautions neceſſary to 
make this experiment ſucceed, he repreſents, in the following 


h 


terms. Tad: wry ee 
The ſucceſs of this operation, which produces an Oil 
« of Vitriol perfectly Icy, and without any liquor, depends 
i on the care taken to prevent the acid vapours, driven by 
te the fire out of Vitriol calcined to redneſs, from having 
« any. communication with the external air while they arc 
* diſtilling ; for otherwiſe they will attract from it à mot- 


fo 
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ee ſture which, will; keep them fluid in the receiver. The 
receiver muſt be at ſuch. a diſtance from the furnace 
s that it, may remain cool enough for the vapouts to con- 


« denſe in it. There muſt alſo be ſufficient room, for thoſe 


« yapours to circulate in, and to prevent the ſulphureous 
e exploſions, which, are every now and then diſcharged out 
« of the retort, from burſting the veſſels: for though the 
5, previous caleination of the Vitriol hath carried off the 
« moſt volatile, yet there ſtill remains enough of the inflam- 
e mahle principle, even in the iron itſelf, to form a Sulphur 
« with the Acid as it, is extricated, or at leaſt a mixt that 
« would be as apt to take fire as common Sulphur, if it weee 
« not over-doſed with the Acid. * oiitery 

As the beſt means of gaining, theſe. ends, M./Hellot 
«, contrived. to adapt to the neck of his retort a receiver with 
« two necks, the lowermolt of which was inſerted into a 
« large. ballon. Receivers applied to each other in this man- 
« ner are called Adopters. 5 


ft is no caſy matter to get this Iey Oil out of the ballon: 


« for as ſoon as the air touches it ſuch a thick cloud of ſul- 
« phureous fumes ariſes, that it is abſolutely neceſſary to 
% place the veſſel on ſome ſhelt over head, becauſe a man 
« cannot ſtand expoſed thereto for a ſingle minute without 
« being ſuffocated. „ ; . 
bis Icy Acid muſt be ſhut up with all poſſible. expedition 
in a cryſtal bottle accurately cloſed with a glaſs ſtopple, which 
ſhould be ground with emery in its neck ſo as to ſit it exact- 


ly: for. it attracts, moiſture. ſo powerfully, that, unleſs ex- 


with the external air, it will ſoon diſſolve into a fluid. 
„ The Icy Oil is black; becauſe the acid vapours carry 
« over with them ſomething of a greaſy matter, from which 
e Vitriol is ſeldom free, and which always appears, after 
repeated ſolutions and eryſtallizations of this Salt, in the 
mother - water which will ſhoot no more. Now the [Mall- 


ceeding great care be taken to prevent all communication 


_ « eſt. portion of inflammable matter preſently blackens the 
„ moſt highly rectified Oil of Vitriol, which is perfectly 


«c 


* 
= 


« The Vitriolio Acid, when forced: over by a violent heat, 


e carries along with it ſome ferruginous particles alſo, that 
+ want nothing but to be united with a phlogiſton to become 


« true iron. They are calily diſcovered, either in the com- 
« mon black Oil of Vitriol, or in the blackiſh cryltals of 
the Icy Oil, by only dilolving them in a large quantity of 

FTF... hop Love,t's 24 <IRRRRNER 
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_« diſtilled water: for after ſeven or eight days digeſtion a 

<« light powder or downy ſediment precipitates, which being 
cc calcined in a violent fire is partly attracted by the mag- 
ce net; and being again calcined with bees-wax becomes a 

4 moſt entirely iron.” 

The Caput mortuum of this diſtillation of Vitriol is the 
ferruginous earth of this Salt, and is called Colcothar. When 
this Colcothar hath undergone” a violent fire, as in the expe- 
riment now related, ſcarce any Acid remains therein. Out 
of ſix pounds of Vitriol that M. Hellot uſed, he could reco- 
ver no more, by lixiviating what was left in the retort, than 
two ounces of. a Vitriolic Salt; and even that was very 
earth | 
If Vitriol be expoſed to a fire neither fo vicdent nor ſo long 
continued, its Colcothar will yield a greater quantity of Vi- 
trio] that hath not been decompoſed. A white cryſtalline 
falt is alſo obtained from it, and called Salt of Colcothar; 
which is no other than the ſmall portion of Alum uſually 
contained in Vitriol, and not bo calily Meg poo y the 
he action of fire. 
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To decompoſe Sulphur, and extra? its Acid, by buraing it. 


T any quantity of the pureſt Sulphur: fill therewith 
a crucible or other earthen diſh : heat it till it melts; 
then ſet it on fire, and, when its whole ſurface is lighted, 
place it under a large glaſs head, taking care that the flame 
of the Sulphur do not touch either its ſides or bottom; that 
the air have free acceſs, in order to make the Sulphur burn 
clear; and that the head incline a little toward the ſide on 
which its beak is, that, as the vapours condenſe therein, the 
liquor may run off with eaſe. To the beak of this veſſel fit 
a receiver: the fumes: of the lighted ſulphur will be condenſ · 
ed, and gather into drops in the head, out of which theß 
will run into the receiver. There, when the Sulphur has 
done burning, you will find an Acid 175 which is the 
RN Me of TO | 


OBSERVATIONS. 


Is the burning of Sulphur, the Phlogiſton which: ſerves 
For its baſis is diſſipated, and ſeparated from the acid which 
18 


* 


are ſpeaking of. ; | 8 5 
The ſame thing may be effected ſeveral other ways: thus, 


are there condenſed, and appear in the form of a liquor. 
But as Sulphur, like all other inflammable bodies, Nitre ex- 
cepted, will not burn in cloſe veſſels, it is neceſſary that the 


air be freely admitted here; which occaſions the loſs of a 
great deal of the Acid of the Sulphur, as is evident from the 
pungent ſuffocating ſmell perceived in the laboratory during 


the operation. 1 | | 
This Acid, while combined with the Phlogiſton, is inca- 


pable of contracting any union with water; but when alone 


is very apt to mix therewith: it is even proper to put ſome 
in its way, that it may incorporate therewith as ſoon as it is 


_ diſcharged from the Sulphur; for it is then very free from " 


phlegm, very volatile, and conſequently very little diſpoſed 
to condenſe into a liquor, but, on the contrary, very apt to fly 


off in vapours. The water, which it imbibes with a kind of 
avidity, fixes and detains it; fo that by this means a much 
greater quantity thereof is obtained from Sulphur, than if it 


j 


were diſtilled without this precaution. | 


It is proper, therefore, now and then, to introduce a dich x 


full of hot water under the head which receives the fumes'of 


the Sulphur. The vapours that exbale from the wawakdgs- 


dew the inſide of the head, and procure the advantage We 


the crucible containing the Sulphur may be ſet on a foot pla- 
ced in an earthen diſh with ſome water in it; which, how- 


ever, muſt not riſe above the foot; for if it ſhould reach the 
crucible, it might cool and fix the ſulphur. The diſh thus 


prepared muſt be placed on a ſand-bath hot enough to make 


the water ſmoke continually; and over all is to be placed the 


head as directed in the proceſs. 


I be ſize and form of the veſſel which immediately receives 


the ſulphureous fumes may alſo contribute to increaſe the 
quantity of the Acid Spirit. A very large veſſel, with a hole 


at bottom no wider than is juſt ſufficient to admit the 


vapours, is the propereſt for this operation. 
After the Sulphur has burnt for ſome time, it often hap- 
pens that a ſort of ſkin or cruſt forms on its ſurface, which is 


not inflammable, but gradually leſſens the quantity and vi- 


gour of the flame as it increaſes in thickneſs, and at laſt puts 
it quite out. This cruſt proceeds from the impurities, and 


heterogeneous uninflammable particles contained in the ſul - 


phur. 
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is left at liberty. The acid fumes which riſe from the light- 
ed ſulphur ſtrike againſt the infide of the head placed over it, 
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phur. Care muſt be taken to dene ng> it with an iron wire as” 
faſt as it forms. © © 

Two quantities of ſulphur may at be kept in two eruel - 
bles, and heated alternately. That in which the Sulphur is 
bot and melted may be ſubſlituted for the other in which the 
Sulphur is 3 cold and bxed ; becaule' cold Sulphur: does 
not burn well. 

The Spirit of Sulphur i is at firſt pungent mii volatitey” has: 
cauſe it ſtill retains a ſmall portion of the Phlogiſton: but 
that ſulphureous part flies off, eſpecially if the bottle i in which 
the Spirit is kept be left for ſome time unſtoppet. 

The Acid obtained from Sulphur appears by all een 


proofs perfectly like that obtained from Vitriol: they differ 
in this only, that the former is the pureſt; for the Acid ob- 


taĩned from Vitriol carries over with it ſome metallic parts, 
as we obſerved before, which can nevet A to that! ne” 
tained: from Sulphur. 

If linen rags Mipyvde in a Goldirtion of Fized Alkali bebe ex- 
poſed. to the — of burning brimſtone, the Spirit of Sul- 
phur joins with the Alkali, and therewith forms a Vitriolat- 
ed Tartar. This Salt is known to be formed when the rags 
grow ſtiſf, and appear ſpangled with a vaſt many glittering 
points, which are nothing bur F of the Salt New 
areipeaking-of. 

When the Sulphur burns very gently and lowly the Spirit: 
that exhales from it is ſo much the more-ſulphureous and vo- 
latile: and hence the Salt formed by the combination of this 
Spirit with the Alkali expoſed to it in linen rags, as in the 
above: mentioned experiment, is not at firſt a Vitriolated 
Tartar; but a Neutral Salt of a particular kind, which is 
capable of being decompoſed by any other Mineral Acid, the 
ſuſphureous Acid having leſs affinity than any of the reſt 
with Alkalis. Nevertheleſs, this Salt becomes i in time a true 
Vitriolated Fartar, becauſe tlie ſulphureous ed. which v weak. | 
ned its Acid oor "_ it 1 wenn 


eien — . ee. — 
e eee e eee S's 5. V. ee 
ee To 0 concentrate the . alte nan” ways te 


* AKR the Vitriolie Acid you imend to b e — 
is, to dephlegmate and make ſtronger: pour it into a 


| * glaſs retort, of ſuch a ſize that your quanti Bok "Acid 
t 


may but half 85 it: ſet this retort in ſand- bath of a re- 
verberating 


- 


4 as are e W together, retain the aque - 
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verberating furnace: fit to it a receiver; lute it on, and give 
a gradual fire. There will come over into the receiver a clear 


Iquor, the firſt drops of which will be but faintly acid : this 


is the moſt aqueous part. 


When the drops begin to A one angthen, much more 


ſlowly, raiſe your fire, till the liquor begin to bubble a little 


in the middle. Keep it thus gently boiling, till one half or 


two thirds thereof be come over into the receiver. Then let 
your veſſels cool; unlute them; what remains in the retort, 


pour into a eryſtal bottle, and oy it EFRON? ie A glaſs 
ſtopple rubbed with emerye. 


#- 2 
* * . 7 
Fr” 
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OBSERVATIONS.» 


*S 8-5. 
* 5 5 * 


Tun Acid ee, from Sulphur ; is generally v ve 2 


ous; either becauſe in preparing it water mult neceſſarily be 
adminiſtered, that it may unite therewith as it ſeparates from 
the Sulphur; or. becauſe it is ſo greedy of moiſture as to at- 


tract a great deal from the air, which mult, needs be mis 4 


ted to make the Sulphur burn. 


The Acid obtained from Vitriol, excepting that which ri-. 


6 laſt, is alſo mixed with a pretty conſiderable quantity of 
legm z becauſe the Vitriol, though calcined, ſtill retains A 
_ deal thereof, which riſes with the Acid in diſtillation. 
Now, as there are many chymical experiments that will not 
ſucceed without Acids exceedingly dephlegmated, it is pro- 
per to have in a laboratory all the Acids thus conditioned 5 


cauſe if they happen to be too ſtrong for particular opera- 
tions, as is ſometimes the caſe, it is ay eaſy to lower them 


to the deſired. degrees: by adding a 
water. 
The Virriolic Kod 4s much heavier we much leſs volatile 


ufficient quantity of 


| than water. If therefore a mixture of theſe two liquors be 
expoſed to the fire, the aqueous, part will riſe with a degree 


of heat which is not able to carry up the Acid: b this 


means they may be ſeparated from each other; and thus is 


the Vitriolic Acid concentrated. 


Nevertheleſs, as this Acid combines molt cloſely li wa- 


ter, and is in a manner ſtrongly connected with i it, the wa- 
ter carries up ſome, portion thereof along with it; and hence 
it comes, that the liquor which riſes into the. receiver is acid: 
it is called Spirit of , 

As the fire carries off the moſt aqueous part, the other 
which remains in the retort increaſes in ſpecific gravity. The 
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ous particles more obſtinately, and therefore to ſeparate tl theny 


the degree of heat muſt be increafed. f 

It is uſual to draw off one half or two thirds of the 9 
that was put into the retort: but this depends on the degree 
of ſtrength the Acid was of before concentration, and the 
degree of concentration intended to be given it. 

If the Acid to be concentrated be Oil of Vitriol, From des | 
ing brown or black it grows clearer as the operation advances, 
and at laſt becomes perfectly colourleſs and tranſparent; be- 
cauſe the fat matter which ringed it black is diſſipated dur- 
ing * proceſs. Some of it depoſites a white eryſtalline 
earth. | | 

A ſulphureous ſmell is generally perceived about the yeſ- 
ſels in this operation. Ibis ariſes from a ſmall portion of 
the Phlogiſton from which the Acid is not free; and it is 
chis inflammable matter which gives the Oil of Vitriol its 
black colour: for the cleareſt and beſt rectified Oil of Viti iol 


will become brown, and even black, in a ſhort time, if an! 


inflammadle matter, though'i in a very ſmall quantity, be di 
talved therein, | 

The veſſels are luted in this © eration, to prevent any 05 
of the Spirit of Virriol, which being very acid is of uſe in 
many chymical experiments, and may LY alſo be again 
concentrated, 

We obſerved, that in this operation it is neceffary 1 the re- 
tort ſhould be of very good glafs. Indeed the Acid is fo ac+ 
tive, and ſo ſtrong, that if the glaſs be tender and have 
litrle too much ſalt in its compoſition, it will be ſo corte 
thereby that it will fall to pieces. 

Though we directed the retort to be ſet in a land · bach for 
this operation, it does not follow that it may not alſo be pla- 
ced in a naked fire: on the contray, when the heat is not 
conveyed through a bath the operation advances fafter, and 
is much leis tedious. But then great caution muſt be uſed, 
and the cloſeſt attention given to the managment of the fir 
which mult be raifed by almoſt imperceptible degrees, eſpe 
cially at 8 ginning g of the operation; otherwiſe it is next 

yt 


to a certa at the veſſels will break. In general, a na- 
ked fire may be employed in almoſt all diſtillations which re- 
quire a greater degree of beat than that of boiling water, or 
the bahieum marie : the operation will be ſooner finiſhed; 
but it requires an experienced hand, that has by practice ac- 
quired a habit of governing the fire with Pang. : 
There is moreover another advantage in not Ae th 
land. baths ; which is, that if in the time of the operation you 


er belive 
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vr ceive the fire too fierce, you can quickly. cheek its ithet 
ſtopping cloſe. all the apertures bf the furnace, ot by draw- 
ing out all or part of the lighted coals; This ineonveniencs 
is not near ſo eaſily remedied when you wiſe; the land- bath; 
becauſe when once heated it retains its ns ou: Gt 0 
the ire ls Row 1 | 
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9 — Turiar by means of. abs 55 Py 
or to compoſe Sulphur * ee . _ Wurde rie 
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AER equi: pates of Hitriolted Tata, and nary 
Salt of Fartar, ſeparately reduced to cy 
eighth part of their weight' of eharcoal-duft ; and n the 
whole together very accurately. Throw this misture into 4 
red-hot orucible; plüced in a furnace filled with burning 
doals. Cover it very eloſe, and keep it very hotz till the 
mixture melt, which may be known 1 the cru 
eible from time to . There will ar 1 A 
flame; accompanied with a pungent ſmell of 122 tha 
Take tlie crucible out of the fire : diſſolve its ooritentd) in 
hot water : filtet the ſolution through brown paper ſupportetl 
by a glaſs funnel : drop into the filtered li "by hal and 
Ras any Avid whatever. As you add the acid the liquor 
will grow more and more turbid, and let fall a giey pretipi- 
tate. Continue dropping in mote Aeid till the liquor will 
yield no more precipitate. Filter it a ſecond time to ſepa- 
rate it from the ptecipitate: What remains on the filter is a 
true inſammable * —_ "ou may chm melt of 
tublime . flowers. 0 : 


onSERVarions 
Ati bochen that: contain. the Vitriolic Acid may Ghiltei.= 


kk as well as Vittiolated Tartar; to the generation of Sul- 


phur : ſo that all the neutral ſalts in which this Acid is a prin - 
ciple, the Alums, Selenites, Gypſums, Vitriols, may be ſub- 
ſtituted for it in this experiment. All theſe matters, with 
the addition of charcoal · duſt only, being fuſed in a crucible, 
conſtantly produce Sulphur ; becauſe the Vitriolic Acid hav- 
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elſe; will quit its baſis, whatever it be, to join with the Phlo- 
giſton of the charcoal, and therewith forma Sulphur. 
= The fixed Alkali added thereto helps to promote the fuſion 


of the ingredients, which is neceſſary for effecting the deſired 
combination. It alſo ſerves to unite with the Sulphur, when 


formed; and thus makes the combination called Liver of 
Sulphur, which prevents the Sulphur from being conſumed . 
as ſoon as formed: for the fixed Alkalis, which are incom- 
duſtible, hinder Sulphur, from burning ſo eaſily as it would 
do if they were not joined with it. They may afterwards 
de ſeparated Tom, each As. * the meu of _y Acid | 
whatever. | 
This proceſs, - in which Sulphur is l by re-com- 
bining together the principles of which it was originally 
compoſed, is one of the moſt beautiful experiments that mo- 
dern Chymiſtry hath, produced. We are indebted for it to 


M. Stahl; and Dr. Geoffroy hath given a particular ac 


of it in the Memoirs of the Academy of Science. 
Before theſe gentlemen Glauber and Boyle had indeed 

publiſhed methods of producing Sulphur, Glauber made uſe 
of his Sal mirabile and powdered charcoal: Boyle employed 


the Vitriolic Acid and Oil of Turpentine. But neither of 


thoſe Chymiſts underſtood the true theory of their operations: 
they did not thoroughly know the principles of Sulphur: 
they did not imagine they had compoſed Sulphur: they 
thought they only extracted what they ſuppoſed to exiſt pre- 
wa in the matters they employed in their experiments. 

M. Stabl was the firſt who diſcovered and explained the 


nature of Sulphur, and proved that in Glauber's and Boyle's 


experiments Sulphur was actually produced, by uniting to- 
gether the principles of which it is conſtituted. This beau- 
tiful experiment gives the ſtrongeſt luſtre of evidence to the 
theory of the compoſition of that mixt, which acts ſuch a 
capital part in Chymiſtry.; and it can no longer be doubted, 
that Sulphur is actually a combination of the Vitriolic 4 


with the Phlogiſton. 


Beſides this important truth, our proceſs for e e 
Sulphur by art proves ſeveral others that are arr gr eſſential 


and fundamental. 


The firſt is, that the Vizriolic Acid back a der affinity 
with the Phlogiſton than with any other thingy ſeeing it quits 
metallic and earthy ſubſtances, as well as Alkaline ſalts, in 
order to combine therewitb. 

The ſecond is, that Sulphur combines niche fixed Alkane 
vithout ſuffering any decompoſition; ſecing it may be 3 

rate 
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rated from them entire and unaltered; and ſeeing that very 


Sulphur, which is naturally indiſſoluble in water, is render 


ed ſoluble therein by the union it hach contracted with thy 8 
fixed alkali. | + | q 


The third is, 9 dhe Virriolic Acid hich, —_ it 1 


pure, hath the greateſt affinity with Alkalis of any Acid 


whatever, loſes a grout reat deal of that affinity by contracting an 
logiſton; ſeeing the weakeſt acids are ca- 


union with the P 
pable of decompoſing the Liver of Sulphur, and ſeparating 
the Sulphur from the Alkali. And this alſo confirms one of 


the general propoſitions concerning affinities advanced in our 
theory; to wit, that the affinities of compound or mixed 


ſubſtances are weaker than —_ of the me nn in a 
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TD extras Nitre. on ee. — e r — i The | 


OP f arenen Marine of Nitre. . Magneſia. 
AT a a hho 

T any quantity of nitrous any or ſtones; reduce 
them to poder; and therewith mix à third part ot 


the aſhes of green wood and quick. lime. Put this mixture 


into a barrel or vat, and pour on it hot water to about twice 


the weight of the whole maſs. Let it ſtand thus for twenty- 
four hours, ſtirring it from time to time with a ſtick. Then 


filter the liquor through brown paper, or paſs it through a 
flannel bag, till it come clear: it will then have a yellowifn 
colour. Boil this liquor, and evaporate till you pereeive 


that a drop of it let fall on any cold body coagulates. Then 


ſtop the evaporation, and ſet your liquor in a cool place. In 


the ſpace of four and twenty hours cryſtals will be formed in 


it, rhe figure of which is that of an hexagonal priſm, hav- 


ing its oppoſite planes generally equal, and terminated at 
each extremity by a pyramid of the ſame number of tides. 


Theſe cryſtals will oy of's a FROGS bong and deflagrae 
Ns A live coal. 8 It eee 20 ee 


. 2 


1 5 e | 
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Beeaut the liquor from theſe cryſtals; mix it with twice. 

| — of hot water z evaporate and cryſtallize as before. | 

Repeat the fame vperation till the liquor will yield no more | 

eryſtals: it _ then be my thick, aid e by ws name c of | 

q: Ng of iis Fe | | 
1 bree gn. | 
ö 1 Faru and ſtones that have been n | 
$74 wnimal- or vegetable juices ſuſceptible of putrefaction, an 
1 have been long expoſed to the air, but ſheltered from the 
. ſun and rain, are thoſe which yield the greateſt quantity of | 
44 | Nitre. But all ſorts of earths and ſtones are not equally fit ; 
1 do produce it. None is ever found in __— or fands 2 2 i 
16 pe cryſtalline nature. : 


| D ſo with Nitte, that it ef: 
florcices ſpontaneouſly on their ſurface, in the form of a cry- 
ſtalline down. This Nitre may be collected with brooms, 
and accordingly has the name of Salt petre Sweepings: 
Some of this ſort is brought from India. 
Hitherto we are much in the dark as to the origin and ge · 


FR neration of Nitre. Some Chymiſts pretend that the Nitrous 
> Acid is diffuſed through the air, and gradually depoſited in 
| 1 5 ſuch earths and ſtones as are qualified to receive it. | 
7 Others, conſidering that none of it is ever obtained but 
b | earths: that have been impregnated with: vegetable or 
+10 animal juices, have from thence concluded thoſe two king- 
il doms to be the general repoſitories of the Nitrous Acid 


that if we do not perceive it to exiſt in ſuch matters at"allz 
or atleaſt; in any great quantity, till they have undergone 
putrefaction, and are in ſome meaſure incorporated with 
luitable carths and ſtones, it is becauſe the Acid is ſo en- 
tangled with heterogeneous particles that it requires the a · 
ſiſtance of putrefaction, and much more of filtration througn 
an earth, to diſengage it, and enable it to i in its pro» 
per nature. 
Laſtly,” others are of opinion that this Aud is b -peber 
NH than the univerſal or Vitriolic Acid; diſguiſed indeed by a 
1 portion of the Phlogiſton, which is combined with it in a 
peculiar manner by the means of putrefaction. They ground 
this opinion chiefly on the analogy or reſemblance which 
they find between the Nitrous Acid and the Volatile Sul · 
— Spirit. Its volatility, its pungent ſmell, its pro - 
perties of taking fire, and of deſtroying the blue and _ 
eolours of vegetables, ſorve them as ſo many proofs. 4 
[ cir 


4 
5 
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Their opinion is che more probable on this at 


by vegetable and animal fubſtancesy yet as theſe 
es themſelves draw all their componexit principles — — 
earth, and as the Vitriolic Acid is diffuſed through all the 
foils which afford them nouriſhment; there is great reaſon-40 


think that the Nitrous Acid is no other than the Vitriolie 


Acid altered by the changes and combinations it hath un- 


dergone in its paſſage into and through thoſe ſubſtances- Iu 


1750 the Royal Academy of Sciences at Berlin propoſed an 


account of che generation of Nitre as the ſubject for hy 
$1 


prize, which was conferred on a Memoir wherein thi 


- 6pinjon was fupportoy: wy ſome-new and very Judicious Wn . 


periments. * 


The procets by which our Sale pere weben etre Nie 
in quantities, out of rubbiſh and nitrous earths, is very near · 
ly the ſame wirk that here ſet down; ſe that F- ſhall not enter 
into a particular account of it. I ſhall only- take notice of 
one thing, which it is of ſome conſequence to know; name» 
ly, that chere is rio nitrous earth which does not contain fea- 


falt'alfo. The greateſt quantities of this ſalt are to be found 


in thoſe earths which have been drenched with urine; ot 


other animal excrements. Now as the rubbiſh-of old houſes 


in great cities is in this claſs, it comes to paſs that when the 
Salt-petre workers evaporate a nitrous lixivium drawn from 


that rubbiſh, as ſaon/ as the evaporation is brought toi a cer - 


tain pitch, a great many little cryſtals of 1 form i in _ 
liquor, and fall to the dne of the veſſel. 


The Salt - petre workers in France call theſe ahne partiele 


the Grain, and take care to ſeparate them from the 


which, as long as it continues hot, keeps the falt-petre dif. 


lved) before they ſet it to cryſtallize, This fact ſeems a 


little ſingular, conſidering that ſea · falt diſſolves in water 


_ eaſily than an- Peu, and eee wich more _ 
eulty. 


In order to en the: cauſe of this tial 8 


mut recollect ſome truths delivered in our theoretical Ele- 


ments. The firſt is, that water can keep but a determinate 


quantity of any falt in ſolution, and that if water fully {a> 


turated with a ſalt be evaporated, a quantity of ſalt wilt ery- 
ſtallize in proportion to the quantity of water evaporated. 
The ſecond is, that thoſe ſalts which are the moſt ſoluble in 
water, particularly thoſe which run in the air, will diſſolve in 


cold and in boiling water equally; whereas much grearer 


quantities of the other ſalts will diffolve in hot and boiling 
| | Water 
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much more Sea-falt than the ſirſt. 
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water than in cold water. Theſe things being admitted, 
when we know that ſea-ſalt is one of the firſt ſort, and falt- 


petre of the ſecond, the reaſon why ſea · ſalt precipitates in 


the preparation of ſalt · petre appears at once. For -  _ 
When the ſolution of Salt · petre and Sea- ſalt comes to be 
evaporated to ſuch a degree that it contains as much Sea-falt 


-88 it poſſibly can, this ſalt muſt begin to cryſtallize, and con- 


tinue to do ſo gradually as the evaporation advances. But 
becauſe at the ſame time it does not contain as much falt- 
petre as it can hold, ſeeing it is capable of diſſolving a much 
greater quantity thereof when it is boiling hot than when it 
is cold, this laſt- named falt will not cryſtallize ſo ſoon. If 
the evaporation were continued till the caſe of the Salt - petre 


came to be the ſame. with that of the Sea - ſalt, then the ſalt- 


petre alſo would begin to cryſtallize gradually in proportion 
to the water evaporated, and the two ſalts will continue cry- 
ſtallizing promiſcuouſly together: but it is never carried ſo 
far; nor is it ever neceſſary: for, as the water cools, it be- 
comes more and more incapable of holding in ſolution the 


fame quantity of ſalt-petre as when it was boiling hot. 


And then comes the very reverſe, with regard to the cry. 


ſtallizing of the two ſalts; for then the Salt-petre ſhoots, 
and not the Sen-ſalt. The reaſon of this fact alſo is found · 


ed on what has juſt been ſaid. The Sea-ſalt, of which cold 


water will diſſolve as much as boiling water, and which 


owed its cryſtallizing before only to the evaporation, now 
ecaſes to cryſtallize as ſoon as the evaporation ceaſes; while 


the Salt-perre, which the water kept. diflolved only becauſe 
it was boiling hot, is forced to cryſtallize merely by the cool- 


RR enantiomer At 
When the ſolution of Salt-petre has yielded as many cry- 
ftals of that Salt as it can yield by cooling, it is again eva- 


porated, and being then ſuffered to cool yields more cryſtals. 
And thus they continue evaporating and cryſtallizingy till 


the liquor will afford no more cryſtals. It is plain that as 


the Salt - petre eryſtallizes, the proportion of Sea-falt to. the 
diſſolving liquor increaſes; and as a certain quantity of wa- 


ter evaporates alſo during the time employed in cryſtalliaing 
the Salt - petre, a quantity of Sea-ſalt, proportioned to the 
water ſo evaporating, muſt cryſtallize in that time: and this 


is the reaſon why Salt · petre is adulterated with a mixture of 


Sea-ſalt. It likewiſe follows that the laſt cryſtals of Nitre, 
obtained from a ſolution of Salt · petre and Sea - ſalt, contain 


. 


x 


4 From 


{ 
1 
0 
t 
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From all that has been la concernin 


fined need only be diſſolved in fair water. The proportion 


between the two falts in this ſecond ſolution is very different 
from what it was in the former; for it contains no more Sea- 
ſalt than what had cryſtallized along with the Salt · petre un- 


der favour of the evaporation, the reſt having been left diſ- 


ſolved i in the * 41 chat ae to n "_ more 2 | 


| 2 — is ee a auh greater quantity of Sale- | 
petre than of Sea-ſalt in this ſeeond ſolution, it is eaſy to 


evaporate it to ſuch a degree that a great deal of Sakt-perrs 


ſhall cryſtallize, while much more of the water muſt ne- 
ceſſarily be evaporated before wy of the Sea-falt will aka 

za? | 
However, the Salt- dene is not yo! emiredy fe "WR alt 


mixture of Sea- ſalt by this firſt purification; for the cryſtals 
obtained from this liquor, in which Sea-ſalt is diſſoved, ara 
ſtill eneruſted, and, as it were, infected therewith; hence 
it comes, that, to refine the Salt petre thoroughly, theſe 
eryſtallizations muſt be repeated four or five times. 


The Salt- petre men commonly content themſelves wits. 


cryſtallizing it thrice, and call the produce Salt-petre of the 


firſt, ſecond, or third ſhoot, according to the number of 
cryſtallizations it has undergone. - But their beſt refined. 


Salt-petrey even that of the third ſhooting, is not yet ſuffi- 
ciently pure for Chymical experiments that require much ac- 


curacy: ſo that it muſt be rarer en but ſtill” by the 


ſame method. 

The Nitrous Acid is not pure in the earths and ſtones 
from which it is extracted. It is combined: partly with the 
very earth in which it is formed, and partly with the Vola- 
tile Alkali produced by the putrefaction of the vegetable or 


animal matters that concurred to its generation. A Fixed 


Alkali and Quick - lime are added to the lixivium of a nitrous 


earth, in order to decompoſe the nitrous Salt formed in that 


earth, and to ſeparate the Acid from the Volatile Alkali and 
the abſorbent earth with which it is united: thence comes 
that copious ſediment which appears in the lye at the begin- 
ning of the evaporation. Theſe matters form with that A- 


cid a true Nitre, much more capable than the original Ni- 


trous 2 an 5 e and the other pro- 
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the cryſtalligati on 
of Salt- petre and Sea -ſalt, it is eaſy to deduce the proper . 

way of purifying the former of theſe two Salts from a mix- : 
ture of the latter. For this purpoſe the _ to be re- 
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perties which are eſſential thereto. The baſis of Wire is 
therefore a Fixed Alkali mixed with 2 little lime. 
The Mother of Nitre, which will yield no more cnnſtals, 
is brown and thick: by evaporation: over a fire it is further 
inſpiſſated, and becomes a dry, ſolid body; which, however, 
being left to itſelf ſoon gives, and runs into a liquor. This 
water till contains a good deal of Nitre, Sea- ſalt, and the 
Acids of theſe Salts united with an abſorbent earth. It con- 
tains moreover a great deal of a fen, viſcid matter, ne 


prevents its eryſtallizing. 


All ſaline ſolutions in general, 7 bring yielded a cer - 
tain quantity of cryſtals, grow thick, and tefuſe to part with 
any more, though they ſtill contain much Salt. They are all 
called Mot her- waters, as well as that which hath yielded 
Nitre. The Mother-waters of different Salts may prove the 
ſubjeQs of curious and uſeful, inquiries. 

If a Fixed Alkali be mixed with 'the Mother = Nr 
copious white precipitate immediately falls, which _ 
collected and dried is called Magnefia. This precipitate is 
nothing but the abſorbent earth that was united with the 
Nitrous Acid, together with a good deal of the lime that 


was added, and was alſo united with that Acid, from which 


they are now ſeparated by the Fixed Alkali, according to the 
uſual laws of affinities. | 

The Vitriolic Acid poured upon: Mother of Nitre acts 
many Acid vapours to riſe, which are a compound of the 
Nitrous and Marine Acids, that is, an Aqua Regia. On this 
occaſion alſo there falls a large quantity of a white powder, 
which is ſtill called Magneſia; yet it differs from the former 


in that it is not, like it, a pure abſorbent earth, . com- 


bined with the Vitriolic Acid. 5 

- An Aqua regis may alſo be drawn from nitrous earths 
by the force af fire only YO 28 4 of en . 
ment. 
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PROCESS n. 


To 4 Nitre by. means of the Phlo oifion. More 3 af | 
. by Charcoal. Clyflus of Nitre. "Sal Polychreſtura. 7 


AKE the pureſt Salt-petre in powder put it into a 
large crucible, which it may but half fill; ſet the cru- 

cible in à common furnace, and ſurround it with coals. 
When it is red-hot the Nitre will melt, and become as fluid 
| us 


Chap. a. PRACTICE 0s CHYMISTRY. 187 


as water. Then throw into the' crucible a ſmall quantity of 
charcoal · duſt: the Nitre and the Charcoal will immediately 
deflagrate with violence; and a great commotion will be 
raiſed, accompanied with a conſiderable hiſſing, and abun- 
dance of black ſmoke. As the charcoal waſtes, the detona- 
tion will dme and ceaſe amen as ſoon as the coal is quite | 
conſumed.» : 

\Then-throw into a crucible the fans quantity Fr char-. 
clad duſt as before, and the ſame phenomena will be repeat- 
ed. Let this coal alſo be conſumed: then add more, and 


go on in the ſame manner till you can excite no further de- 


flagration; always obſerving to let the burning coal be en- 
tirely conſumed before you add any freſh.” When no defla- 
gration enſues, the matter contazncd 1 in the n — Aan 
lolt much 75 its eden In We 1 


F 


OBSERVATIONS. 


" Namie mal not take "ang a he. eee, ae 


added to it be actually burning, or the Nitre itfelf red-hot, 


and ſo thoroughly ignited, as immediately to kindle it. 
Therefore, if you would procure the detonation of Nitre 


with charcoal, and make uſe of cold charcoal, as in the pro- 


ceſs, the Nitre in the erucible muſt be red-hot, and in per- 
fect fuſion: but you may alſo uſe lire aun. and then the 
Nitre need not be red- hot. 

It is proper that the crucible uſed i in this experiment mould 
be only half full; for during the detonation its contents 
ſwell, and might run over without this precaution. For the 
ſame reaſon the charcoal -duſt is to be thrown in by little and 
little; and that firſt 155 in muſt be entirely , before 
1 freſh. be added. 

The matter remaining i in the. erucible after the operation 
is a very ſtrong Fixed Alkali. Being expoſed to the air it 
quickly attracts the moiſture thereof, and runs into a liquor. 


It is called Alkalizated Nitre, or, to diſtinguith it from Nitre 


alkalizated by. other. IAIN: A Nitre W * 
charcoal. 
However, this Alkali is not abſolutely pure. - It till con- 


+ tains a portion of the Nitre that hath not been decompoſed. 


For when there remains but a little of this ſalt mixed with a 
great quantity of Alkali, which is not inflammable, the Al- 
kali in ſome meaſure ſhelters it, coats it over, and obſtructs 
that immediate contact with the inflammable matters applied, 
which 1s neceſſary ta make it deflagrate. 
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If che Fixed Alkali be defired perfectly free from any 
mus of undecompoſed Nitre, the fire — the crucible. 
muſt be «conſiderably increaſed as ſoon as the detonation is 
entirely over; the matter muſt be made to: flow, which re- 
quires a much ſtronger heat than would melt Nitre, and 


kept thus in fuſion for about an hour. | After this no perfect 


Nitre will be found therein: for the little that was left, be- 
ing unable to abide the force of the fire, as not being ex- 
tremely fixed, either is entirely diſſipated, or loſes es Nav 
which i is carried off by the violence of the heat. 

Fixed Nitre contains alſo a portion of the earth chas: con · 
Rirured the baſis of the Nitre, which is no other than the 
lime employed in its cryſtallization, orelſe ſome of che earth 
with which its Acid was originally combined, and which it 
retained in cryſtallizing. When Nitre is deflagrated with 
ſuch matters as produce aſhes, theſe aſhes likewiſe furniſh a 
certain quantity of earth, which mixes wich the Fixed Alka- 
Ii. To ſeparate theſe ſeveral earths from the Alkali, nothing 
more is requiſite than to let it run per deliguium, or to dil- 
ſolve it in water, and filter the ſolution through brown pa- 
per. Whatever is ſaline will paſs through the filtre vn the 
water, and the earthy part will be left upon it. 

The Nitrous Acid is not- only-diffipated during the deflas 
gration of the Nitre, but is even deſtroyed, and perfectiy 
decompoſed. The ſmoke that riſes during the operation has 
not the leaſt odour of an Acid. Its nature may be accurate - 
ly examined by catching it in e veſels, and ne 
it into a liquor. 

Nitre differs from Sulpbur, and from all other inflating: 
ble bodies whatever, in this, that the free acceſs of the air 
is indiſpenſably neceſſary to make any of the others burn; 
whereas Nitre, and Nitre only, is capable of burning in 
Cloſe veſſels: and this property furniſhes us with the means 
of collecting the yapours which it diſcharges in deflagra- 
tion. | 

For this purpoſe, toa tubulated earthen retort you muſt fi 
two or three large adopters: ſet the retort in a furnace; and 
under it make a fire ſufficient to keep its bottom moderately 
red. Then take a ſmall quantity, two or three pinches for 
example, of a mixture of three parts of Nitre with one of 
charcoal-duſt, and drop it into the retort through its tube, 
which muſt be uppermoſt, and immediately ſtopped cloſe. 
A detonation inſtantly enſues, and the vapours that riſe 
From the inflamed mixture of _ and Wr . paſſing out 

BT: through 
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through the neck of the retort into the adopters, n 
therein for a while, and at laſt oondenſe into a liquor. 
When the detonation it over, and the vapours 8 
or nearly ſo, drop into che retort another equal quantity of 
the mixtures and repeat this till you find. there is liquor 
enough in the recipients to be examined with caſe and accu- 
racy. This liquor is almoſt inſipid, and ſhews no tokens of 
acidity; or at malt lun ny Bight ones. It is en aan 


of Nitre. 


It us eaſy 1 to 9 why. be! . are < quited in 
this experiment, and why a very {mall quantity of the mix- 
ture mult be introduced into the retort at once. The explo- 


ſion, and the quantity of air and vapours di ſcharged on this 


occaſion, would quickly burſt the veſſels, if all theſe precau- * 
tions were not attended to. This plainly appears from the 


terrible effects of gun · powder, which is nathing Hina a en 


poſition of Nitre, Sulphur, and Charcoal. 


Nitre is alſo decompoſed and takes fire by the pad [of | 


| Sulphur but the circumſtances and the reſult differ widely 


from thoſe produced: therewith by: een — other i ins 


flammable body. „ 


Nitre deflagrates hs Sulphur on aon of the Phlogi- | 
ſton which the latter. contains. If one part of Sulphur be 
mixed with two or three parts of Nitre, and the mixture 
thrown by little and little into a-red-hot crucible, upon eve- 
ry c ee e ariſes a eee -apcompanieg: with 4 
vivid 

The vapours 8 on * e have the wings 
ſmell of 4 Sulphureous Spirit and Spirit of Nitre; and if 
they be collected by means of a tubulated retort, and ſuch an 
apparatus of veſſels as was uſed in the preceding experiment, 
the liquor contained in the recipients is found to be an actual 
mixture of the Acid of Sulphur, the Sulpbureous Spirit, 


and the Acid of Nitre; the firſt being in greater quantity 


than the other two, and the ſecond greater than the laſt. 
Nor is the remainder after detonation a Fixed Alkali, as 

in the former experiments; but a Neutral Salt, noe of 
the Acid of Sulphur combined with the Alkali of Nitre; a 
fort of Vitriolated Tartar known in medicine by the name 
of Sal Polychreftum. 


There are evidently two effential differences bannen this 


laſt experiment and the preceding one. What remains after 


the deflagration of Nitre with Sulphur i is not a Fixed Alkali; 
and, moreover, the vapours emitted in the operation are is 
pregnated with a quantity of the Nitrous Acid ; which is not 
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the caſe when Nitre is decompoſed by any other inflammable 
matter which contains no Vitriolic Aci. 
The reaſon of theſe differences is naturally dedueible Hom 


* hath been already ſaid concerning the properties of the 


Vitriolic and Nitrous Acids. We have ſeen that by burning 
Sulphur its Acid is not decompoſed, but only ſeparated from 
its Phlogiſton. We alſo know, that its Acid has. a great af · 
finity with Fixed Alkalis. Theſe things being granted, it 

follows that, as ſoon as the Nitrous Acid quits its Alkaline 
bafis, by deflagrating with the Phlogiſton of the Sulphur, the 
Acid of this very Sulphur, being ſet at liberty by that defla- 
gration, muſt unite with the Alkaline baſis: deſerted by the 


Acid of Nitre, and therewith form a Neutral Salt. Hence, 


inftead of a Fixed Alkali, we find at the end of the opera · 


tion a ſort of Vitriolated Tartar; the Acids of Sulphur and 


of Vitriol being the ſame, as is evident from what bath been 
above faid concerning them. Go SIE e MOLLIGE 

In order to diſcover the Aw of hes other: ent 
we muſt recollect two things advanced in our Elements of 


the Theory; to wit, that the affinity of the Vitriolic Acid 


with Fixed Alkalis is greater than that of the Nitrous Acid; 


and again, that the Nitrous Acid is not capable of combining | 
_ andraking fire with the Phlogiſton, but when it is in the 


ſorm of a Neutral Salt, that is, when it is united with ſome 
alkaline, earthy, or metallic baſis. If theſe two principles 
be applied to the effect in queſtion, the ſolution is eaſy and 
natural. For, i in the deflagration of Nitre with Sulphur, the 


Phlogiſton is not the only ſubſtance capable of ſeparating, the 


Nitrous Acid from its baſis: the Acid of the Sulphur, more 
and more of which is ſet at liberty as the Phlogiſton is con · 
fumed, is alſo capable of producing the ſame effect; but 
with this difference, that the portion of the Nitrous Acid 


which is detached from its Alkali by the Pblogiſton is at the 
ſame inſtant ſet on fire and decompoſed by that union; 


whereas the portion thereof which is ſeparated by the Vitri- 
olic Acid, being when ſo ſeparated incapable of uniting with 


the Phlogiſton, and of conſuming therewith, is preſerved 
entire, and riſes in vapours, together with that portion of. 


the Vitriolic Acid which could not unite wirh _ balis of 
Tc Nitre. | OY +I ON 
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_ Smoking Spirit 'of Nitre. Sal de os | "The Purity 
tion of N raed of Nitre. 5 | | 


1 equal parts of well vurified k Nitre and 1 Js 
trio] ; dry the Nitre thoroughly, and bruiſe it to a fine 


powder. Caleine the Vitriol to. redneſs : reduce it likewiſe 
to a very fine powder; and mingle theſe two ſubſtances well 
together. Put the mixture into an earthen long · neck, ot a 


good glaſs retort e of ſuch a ſize that it may be but 
alf Baths 3 v3” 

Set this veſſel in a reverberating fe covered ich its 
dome; apply a large glaſs receiver, having a ſmall hole in 
its body, ſtopped with a little lute. Let this receiver be ac- 

curately luted to the retort; with the fat Jute, and the joint 
covered with a flip of canvas ſmeared with lute made of 
quick-lime and the white of an egg. Heat the veſſels m_ 
gradually. The receiver will ſoon be filled with very denſe 
red vapours, and drops will begin to diſtil from the noſe has 

the retort. | 

Continue the diſtillation, increaſing the fre a little when 5 
oben the drops to follow each other but ſlowly, ſo that a= 
bove two thirds of a minute paſſes between them; and, in 
order to let out the redundant vapours, open the ſmall hole 
in the receiver from time to time. Towards the end of the 

operation raiſe the fire ſo as to make the retort red. When 
you find that, even when the retort is red- hot, nothing more 


comes over, unlute the receiver, and without delay pour the 


liquor 1t contains into a cryſtal bottle, and cloſe it with a 
cryſtal ſtopple ground in its neck with emery. This liquor 
will be of a reddiſh yellow colour, ſmoking exceedingly, and 
the bottle containing it will be conſtantly hlled iche ** | 
fumes like thoſe obſerved i in the receiver. 


s 


OBSERVATIONS. 


Tas Vitriolic Acid having a greater affinity with Fixed 
Alkalis than with any other ſubſtance, the Phlogiſton except- 
ed, and being in the Vitriol united with a ferruginous baſis, 


will d quit that baſis to join with the Fixed Alkali of 
the Nitre; 


e Acid whereof being. weaker than the Vitrio- 
1 lic, 
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lic, as we have already obſerved on ſeveral Vite muſt 


needs be thereby expelled from its baſis. The Nitre there- 
fore is decompoſed by rhe Vitriol, and its Acid being ſet at 
liberty, is carried up by the force of the fire. 

Indeed the Nitrous Acid, being thus ſeparated from its als 


| knlive baſis, might be expected to combine with the ferrugi- 


nous baſis of the Vitriol : but as it has, like all other Acids, 


much leſs affinity with Metallic ſubſtances than with Alkalis, 


even a moderate degree of fire is ſufficĩent to ſeparate it from 


them. Moreover, this Acid hath either no effect, or = 
 Jittle, upon iron that has loſt much of its Phlogiſton by con 


tracting an union with any Acid; which i is the caſe of the 
ferruginous baſis of Vitriol. 

By the proceſs here delivered a very og perſoQtly 45. 
phlegmated, and vaſtly ſmoking Spirit of Nitre is obtained. 
If the precautions of drying the Nitre and calcining the Vi- 
triol be neglected, the Acid that comes over, greedily at - 
tracting the water contained in theſe ſalts, will be very aque- 
ous, will not ſmoke, and will be almoſt colourleſs, with" 2 
vary fight tinge of lemon. 

The fumes of highl reed Spirit of Nitre, ſuch as 
that obtained by the r proceſs, are light, corroſive, and 
very dangerous to the lungs; being no other than the moſt 
ene part of the Nitrous Acid. The perſon there- 
fore who unlutes the veſſels, or pours the liquor out of the 
receiver into the bottle, ought with the greateſt caution to a · 


void drawing them in with his breath; and for that reaſon 


ought to place himſelf fo that a current of air, either natural 
or artificial, may carry them off another way. It is alſo ne- 
ceffary that care be taken, during the operation, to give the 
vapours a little vent every now and then, by opening the ſmall 
hole in the recipient; for they are ſo elaſtic, that, if wo 
doſely confined, they will burft the veſſels. | 

When the operation is over, you will find a red madd * 
the bottom gf the retort, caſt, as it were, in a mould. This 
is a Neutral Salt of the nature of Vitriolated Tartar, reſult- 
ing from the union of the Acid of the Vitriol with the Al- 


kaline baſis of the Nitre. 


The ferruginous baſis of the Vitriol, which is mixed with 


this ſalt, gives it the red colour. To ſeparate it therefrom, 


you muſt pulveriſe it, diſſolve it in boiling water, and filter 


the ſolution ſeveral times through brown paper; becauſe the 


ferruginous earth of the Vitriol is ſo fine, that ſome of it will 


paſs through the firſt time. When the ſolution is very elear, 


— depoſites no — let it be ſet to ſnhoot, and it wr 
Lis > 
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yield cryſtals of Vitriolated Tartar; to which Amin have 
given the peculiar title of Sal de duabut. | 


In this Caput mortuum we frequently find, beſides the fer · 


ruginous earth of Vitriol, a portion of Nitre and Vitriol not 


decompoſed; either becauſe the two ſalts were not thorough- 


ly mingled, or becauſe the fire was not Hagh enough 
towards the end of the operation. 


Nitre may alſo be decompoſed, and its acid obtained, by : 


the interpoſition of any of the other Vitriols, Alums, Gyp- 


ſums, Boles, Clays; in ſhort, by means of any compound 


in which the Vitriolic Acid is found, provided i it have not a 
Fixed Alkali for its baſis. 


The diſtillers of {qua farts, who make Logo e at 


a time, and who uſe the leaſt chargeable methods, do their 


buſineſs by the means of earths impregnated with the Vitri- 


olic Acid; ſuch as Clays and Boles. With theſe earths they 
accurately. mix the Nitre from which they intend to draw 


their Spirit: this mixture they put into large oblong earthen 


pots, having a very ſhort curved neck, which enters a reci- 
pient of the ſame matter and form. Theſe veſſels they place 
in two rows oppoſite to each other in long furnaces, and co- 


ver them over with bricks cemented with Windfor-loam, 


which ſerves for a reverberatory: then they light the fire in 
the furnace, making it at firſt very ſmall, only to warm the 


veſſels; after which they throw in wood, and raiſe the fire 


till the pots grow quite red-hot, in which degree * keep 
it up till the diſtillation is entirely finiſhed. - -- 
The Acid of Nitre may alſo: be ſeparated from its baſis by 


means of the pure Vitriolic Acid. For this purpoſe the Ni- 
tre from which you mean to extract the Acid muſt be 


pulverized, put into a glaſs retort, and a third of its weight 


of concentrated Oil of Vitriol poured on it: the retort muſt 


be placed in a reverberating. furnace, and a receiver, like that 
uſed in the preceding operation, expeditiouſſy applied. 


As ſoon as the Oil of Vitriol touches the Nitre the mix- | 


ture grows hot, and copious red fumes begin to appear: ſome 


drops of the Acid come over even before the fire is kindled 


in the furnace. 

On this occaſion the fire mall be moderate; becauſe the 
Vitriolic Acid, being clogged by no baſis, acts upon the Ni- 
tre much more briſkly, and with much greater effect, than 
when it is not pure. 

This operation may be PIR by a ſand-heat; which 
is a ſpeedy and commodious way of obtaining the Nitrous 
Acid. In other reſpects = precautions- recommended in 

the 
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the preceding experiment muſt be carefully ne we, 
both in diſtilling the Acid and in BY it our of the re- 
eeivei. 
The Spirit of Nitre 0 by this michod d is as any, 

and ſmokes as much, as that obtained by calcined Vitriol, 
provided the Oil of Vitriol made uſe of be well concentrat- 
ed; but it is generally tainted by the admixture of a ſmall 
portion of the Vitriolic Acid, which, having no baſis of its 
| -own to reſtrain it, is carried up by the heat before it can lay 
=. | hold of the baſis of the Nitre. 

= There ate ſeveral experiments in cpi chat e 

equally well whether the Nitrous Acid be or be not thus a- 

dulterated with a mixture of the Vitriolic Acid; but there 
are ſome, as we ſhall ſee, that will not facored: without a 

Spirit of Nitre ſo mixed. If the Acid be diſtilled with a 
view to ſuch experiments, it mult be kept as it is. But moſt 
experiments require the Spirit of Nitre to be abſolutely pure; 

and if it be intended for ſuch, it muſt be Pg: cleanſed 

from che Vitriolic taint. | 

This is eaſily effected by mixing your Spiri with very 

pure Nitre, and diſtilling it a ſecond time. The Vitriolic 

Acid, with which this Spirit of Nitre is adulterated, coming 
in contact with a great quantity of undecompoſed Nitre, 
unites with its Alkaline baſis, and expels a e e e 
8 * of the Nitrous Acid. 

In the retort made uſe of to diſtil the Nitrous Acid, by 

means of the pure Vitriolic Acid, is found a Caput mortu- 
| um, differing from that left after the diſtillation of the ſame 
4 . Acid by the interpoſition of Vitriol, in as much as it con- 
tains no red ferruginous earth. This is a very white ſaline 
maſs, moulded in the bottom of the retort: if you pound it, 
diſſolve it in boiling water, and evaporate the ſolution, it 
will ſhoot into cryſtals of Vitriolated Tartar: ſometimes al- 
ſo it contains a portion of undecompoſed Nitre, which 
ſhoots after the n een, becauſe it is er more 
wolubble i in Water. 1 ee et ut e e 
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1 _ act 2 Sea-fal mo RE and a x 


Fug LTER the ene — which yo — to extract 
| the ſalt: evaporate it by boiling till you ſee on” its ſar-' 
face a dark pellicle: this conſiſts wholly of little cryſtals of 
ſalt juſt beginning to ſhoot: now flacken the fire, that the 
brine may evaporate more ſlowly, and without any agitation. 
The cryſtals, which at firſt were very ſmall,” will become 
larger, and form hollow truncated Pyramide: the apices 
whereof will point eee aud Wenn bats be even _ | 
the ſurface of the liquor. 
Theſe pyramidal cryſtals are — collections of ln cu- 
bical eryſtals concreted into this form. When they have ac- 
quired a certain magnitude they fall to the bottom of the 1 
quor. When they come to be in ſuch heaps as almoſt 
reach the ſurface of the liquor, decant it from them, and 2 "SE 
continue nen de eee e _ no more ho eee os — m— 
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Tas Acid 'of Sea-fale in farce ever nod, e in ſea⸗ „ ö 
water or in the earth, otherwiſe than united with a fixed al- 
kali of a particular kind, which is its natural baſis; and con- 
ſequently it is in the form of a Neutral Salt. This ſalt is 
plentifully diſſolved in the waters of the ocean, and when 
obtained therefrom bears the name of Sea: ſalt. It is alſo 
found in the earth in vaſt cryſtalline maſſes, and is then cal- 
led Sal. gem: ſo that Sea - ſalt and Sal-gem are but one and 
the ſame fort of falt, differing very little from each other, EX» | 
cept as to the places where they are found. 
In the earth are alſo found ſprings and fountains, whoſe 
waters are ſtrong brines, a great deal of Sca-ſalt being diſ- 
fared 3 in them. T heſe ſprings either Pp; difect * 1 the 
B b 2 _ fea, 
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ſea, or run through ſome mines of Sal-gem, of which they 
take up a quantity in their paſſage. Hs . 

- As the ſame, or at leaſt nearly the fame, quantity of Sea- 
falt will continue diſſolved in cold water as boiling water will 
take up, it cannot ſhoot, as Nitre does, by the-mere cooling 
of the water in which it is diffolved: it cryſtallizes only by 
the means of evaporation, which continually leffens the pro- 
portion of the water to the ſalt; fo that it is always capable 


of containing juſt ſo much the leſs Sea-falt the more there is 


cryſtallized. | "We 
The brine ſhould not boil after you perceive the pellicle of 
little cryſtals beginning to form on its ſurface; for the calm- 
neſs of the liquor allows them to form more regularly, and 
become larger. Nor after this ſhould the evaporation be 
hurried on too faſt; for a ſaline cruſt would form on the li- 
quor, which, by preventing the vapours from being carried 
off, would obſtruct the cryſtallization” n. 
If the evaporation be continued after the liquor ceaſes to 
yield any cryſtals of Sea-ſalt, other cryſtals will be obtained 
of an oblong four-ſided form, which have a bitter taſte, and 
ate almoſt always moiſt. This fort of falt is known by the 
name of Ep/om Salt, which it owes to a ſalt ſpring in Eng- 
land, from the water of Which it was firſt extracted. This 


ſalt, or rather ſaline compound, is a congeries of Glauber's' 


ſalt and Sea- ſalt, in a manner confounded together, and 
mixed with ſome of the Mother of Sea - ſalt, in which is con · 
tained a kind of bituminous matter. Theſe two Neutral 
Salts; which conſtitute the Epſom Salt, may be eaſily ſepa- 
rated from each other, by means of cryſtallization only. Ep- 
ſom Salt is purgative and bitter; and therefore named Sa 
Catharticum Amarum, or bitter purging Salts. 
There are different methods uſed in great works for ob- 


. taing Sea-falt out of water in which it is diſſolved. The 


ſimpleſt and eaſieſt is that practiſed in France, and in all 


thoſe countries which are not colder. On the ſea-ſhore they 


lay out a fort of broad ſhallow pits, pans, or rather ponds, 
which the ſea fills with the tide of flood. When the ponds 
are thus filled, they ſtop their communication with the ſea, 
and leave the water to evaporate by the heat of the ſun; by 
which means all the ſalt contained in it neceſſarily cryſtallizes. 
Theſe pits are called Salt Ponds: Salt can be made in this 
way in the fummer-time only; at leaſt in France, and other 
countries of the fame temperature: for during the winter, 
when the ſun has leſs power and rains are frequent, this me- 
thod is not practicable. e = | 
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For this reaſon; as it ofter rains in the province of Nor- 
mandy, the inhabitants take another way to extract Salt from 
ſea · water. The labourers employed for this purpoſe raiſe 
heaps of ſand on the ſhore, ſo that the tide waters and 
drenches them when it flows, and leaves the ſand dry when 
it ebbs. During the interval between two tides of flood the 
ſun and the air eaſily carry off the moiſture that was left, 
and ſo the ſand remains impregnated with all rhe falt that” 
was contained in the evaporated water. Thus they let it ac- 
quire as much falt as it can by ſeveral returns of flood, and 
then waff it out with freſh water, which —_ * 
over a fire in leaden boilers. 

To obtain the Salt from beine pee he water need: on- ö 
ly be evaporated: but as feveral of theſe ſprings contain too 
little faſt to pay the charges that would be incurred, if the 
evaporation were effected by the force of fire only, the ma- 
nufaCturers have fallen upon a leſs expenſive method of get - 
ting rid of the greateſt part of the water, and preparing the 
brine for cryſtallization, in much leſs time, nnn, much | 
leſs fire, than would otherwiſe have been neceſſary.” 

The method conſiſts in making the water fall Rom a chr: 
tain heighth on a great many fmall ſpars of wood, Which di- 
vide it into particles like rain. This is performed under 
ſheds open to all = winds, which paſs freely through this 
artificial ſhower. By this means the water preſents to che 
air a great extent'of — being indeed reduced almoſt en- 
tirely to ſurface, and the evaporation is carried on with —— 
eaſe and expedition. The water is raifed by nnn wolte 
heighth from 9 0 is intended to fall e. Ky ae 
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kxpermf gene ng the decompoſition 7 "yy ſalt,” ; 'by 
means of” the Phlogifton. © Runckel's Cru qt 3 
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« F pure urine that has' enten five or fix day Fr 
cc a quantity in proportion to the quantity of phoſ- 
« phorus you. intend to make: it requires about one third | 


 # I's Marquis de Montalembert, in a Memoir read before the 8 
of Sciences, propoſes a new method of effecting theſe evaporations, toge- 


ther with ſome conſiderable improvements in the ſtructure and diſpoſition of 
the buildings neceſſary for that purpoſe. They are called by the French Be- 
timents de Graduatien; ; which way * enough be rendered Brine- 


vſer. : 
cc part j 
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& SMP] a hogſhead to make a dram of Phoſj 1 Eva- 
« porate it in iron pans, till it become Sende, hard, black, 
4 and nearly like chimney · ſoot; at which. time it will be re- 
« duced to about a ſign " Patt; of its original weight beings: 
4 evaporation. * 
When the urine is brought to this, — 15vay put it in 
« ſeveral portions into ſo many iron pots, under which you 
« mult keep a pretty briſk fire ſo as to make theit bottoms red, 
« and ſtir.it inceſſantly till the volatile ſalt and the fetid oil 
« be almoſt; wholly diſſipated, till the matter ceaſe to emit. 
« any ſmoke, and till it ſmell like peach · bloſſoms. Then 
« put out the fire, and pour on the matter, which will now. 
« be reduced to a powder, ſome what more than twice its 
« weight of warm water. Stir 1 it about in this water, and 
<« leave it to ſoak therein for twenty · four hours. Pour off 
ac the water by inclination; dry the drenched matter, and 
«, pulyerize it. The previous calcination carries off from 
44 22 matter about a third of its weight, and the lixiviation. 
waſhes out half the remainder. . anno * 
cc With what remains thus calcined, — be ad deen 
«. mix half its weight of gravel, or yellow freeſtone raſped, 
«, baving Gifted. out and thrown away all the fineſt particles. 
4 River ſand is not proper on this occaſion, becauſe it flies 
« in a hot ire. Tben add to this mixture a hteenth part 
« of its weight of charcoal, made of beech, or of any other 


« wood except oak, becauſe that. alſo flies. Moiſten the 


„ whole. with. as much water as will bring it to a ſtiff paſte, 
« by working and kneading it with your hands: now intro- 
« duce it into your retort, taking care not to. daub its neck. 
« The retort. muſt be of the beſt earth, and of ſuch a ze, 
« that when your matter is in it, a 6 hall 
64 ſtill be empty. 1 | 
„% Place your retort, thus chargell, in z reverberating fur-_ 
c nacey ſo proportioned, that there may be an interval of 
« two inches all round between the ſides of the furnace and 
te the bowl of the retort, even where it contracts to form 
« the neck, which ſhould ſtand inclined at an angle of ſixty. 


ce degrees. Stop all the apertures of the furnace, except the 
4 dots of the fre · place and aſn - hole. 


Fit on to the retort a large glaſs ballon two thirds full 


4 of water, and lute them together, as in diſtilling the 


« Smoking Spirit of Nitre. In the hinder part of this bal- 
«. lon, a little 2b07e the ſurface of the water, a ſmall. hole 
« muſt be bored. This bole is to be ſtopped with a ſmall 


« es of birch-wood, which muſt flip in and out very eaſily, 


. * : cc and 


— — 
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lon. This peg is to be pulled out from time to time, that 


« 


and have a ſmall knob to prevent its falling into the bal- 
by applying the hand to the hole it may be known whether 


the air, rareſied by the head of the _— mee with 


too much or too little force. 18 


« If the air ruſhes out with too much eiiditys £ . with 


a hiſſing noiſe, the door of the aſh hole (muſt be entirely 
ſhut, in order-to-ſlacken the fits If it do not ſtrike pret- 
ty ſmartly againſt rhe hand, that door muſt be opened 
wider, and large coals thrown into the: e e 
en the fire immediatel rx. en e 
„ The operation uſually laſts four and twenty bonrsy; and 
the following figns ſhew apy? wal er provided t — 


retort teſiſt che fire. 


« You muſt begin the men with purting n un- 
lighted charcoal in the aſn · hole, and a little lighted char- 


coal at the door thereof, in order to warm the retort very 
ſlowly. When the whole is kindled, puſh it into the aſh- 


hole, and cloſe the door thereof with a tile. This mode- 
„rate heat brings over the phlegm of the mixture. The 
ſame degree of fire muſt be kept up four hours, after which 


« ſome coals may be laid on the grate of the fire place, 


N 


40 
cc 


which the fire underneath will kindle by degrees. With 


this ſecond heat brought nearer the retort, the ballon 
ws warm, and is filled with white vapours, which have 
the ſmell of fetid oil. In four hours after, this veſſel will 
grow cool and clear; and then you muſt open the door of 
the aſh - hole one inch, throw freſh coals into the fire · place 
every three minutes, and every time ſhut the door of it, 
leſt the cold air from without ſhould ike! gated the Boe 


tom of the retort-and crack it. 


« When the fire has been ken to- ehis Abe for — 


two hours, the inſide of the ballon begins to be netted 
over with a volatile falt of a ſingular nature, which can- 
not be driven up but by a very violent fire, and which 
ſmells pretty ſtrong of peach kernels. Care muſt be ta- 


ken that this conerete ſalt do not ſtop the little hole in the 
ballon: for in that caſe it would burſt, the retort being 
then red-hot, and the air exceedingly rareſied-. The wa- 
ter in the ballon, being heated by the vicinity of the fur- 


nace, exhales vapours which diſſolve this ſprigged falt, 
and the ballon clears in half an 1 n it ee — 


ed riſing. 


ec In about 3 Den fan ie firſt appearance * vis 


«- 


Un, the ballon is * filled with new vapours, which 
„ ſmell 
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« ſmell like Sal Ammoniac thrown upon burning coals. 


cc They condenſe on the fides of the receiver into a ſalt 


cc Which is not branched like the former, but appears in 


long perpendicular ſtreaks, which the vapours of the wa- 


« ter do not diſſolve. Theſe white vapours are the fore - run- 

« ners of the Phoſphorus, and a little before: they ceaſe to 
« riſe they loſe their firſt ſmell of Sal ein and ac- 
« quire the odour of garlic. | 
As they aſcend with great rapidity ty, che little * wok 
e be frequently opened, to obſerve whether the hiſſing be 
<« not too ſtrong: for, in that caſe, it would be neceſſary to 
cc ſhut the door of the aſh-hole quite cloſe: + Theſe white 
« vapours continue two hours. When you * they ceaſe 
e riſing, making a ſmall paſſage through the dome, by 
cc opening ſome of its regiſters, that the flame may juſt be · 


e gin to draw. Keep up the fire in chis mean ſtate all * 


«- firſt volatile Phoſphorus begin to appear. 

 & This appears in about three hours after the —.— va - 
ec pours firſt begin to riſe. In order to diſcover it, pull out 
« the little birchen peg once every minute, and rub it a- 
« gainſt ſome hot part of the furnace, where it will leave a 
« trail of light, if there be any Phoſphorus upon it. 

« Soon after you obſerve this fign, there will iflue out 
cc thiough the little hole of the ballon a ftream of blueiſh 


& light, which continues of a greater or ſhorter-extent to the 
end of the operation. This ſtream or ſpout of light does 


« not burn. If you hold your finger againſt it for twenty 


4 or thirty ſeconds, the light will adhere to it; and if you | 
„ rub that finger over your hand, the light will beſmear i it, 


« and render it luminous. — 
cc But from time to time this ſtreamer han ont to the 


4 length of ſeven or eight inches, inapping and emitting 


„ ſparks of fire; and then it burns all combuſtible bodies 
cc that come in its way. When you obſerve this, you muſt 
« manage the fire very warily, and ſhut the door of the aſh- 
ct hole quite cloſe, yet without ceaſing to GE coals an 


s the fire-place — — minutes. 


rr 


„ which the little ſpout of light contracts to the length of a 
« ling or two: and now is the time for puſhing your fire to 
. « the utmoſt : immediately ſet the door of the aſh- hole wide 
ce open, throw billets of wood into it, unſtop all the regi- 
C ſters of the rererberatory, ſupply the ſire · place with large 
66 040 _ ne ſhort, for * or een all 
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« the inſide of the furnace muſt be kept of a = heat, fo. 
« that the retort ſhall not be diſtinguiſnable. 
In this fierce extremity of heat the true Phoſphorus: 


« diſtils/like/an'oil; or like melted war: one one part thereof 


« floats: on the water in the recipient, the other falls to the 
ie bottom. At laſt, the operation is known to be quite over 
hen the upper part of the ballon, in which the volatile 
« Phoſphorus appears condenſed in a blackiſh- film, begins 
« to grow red: for this ſhews that the Phoſphorus is burnt 
where the red ſpot appears. You muſt now ſtop all the 
« regiſters, and ſhut all the doors of the furnace, in order 
« to ſmother the fire; and then eloſe up the little hole in 
« the ballon with fat Jute ot bees - wax. In this condition 

the whole muſt be left for two days; becauſe, the veſſels 
« muſt not be ſeparated till fe nn ds leſt the 


4 Phoſphorus ſhould take fire: 1 


« As ſoon as the fire is out, the ballon, which/i 18 then in 


4 the dark, preſents a moſt agreeable: object: all the empty 


« part thereof above the water ſeems filled with a beautiful 
4 blue light: which continues for ſeven or eight hours, or as 
long as n 8 3 . een BY it 
is cooled 

„ When ahe ages is ade cold take: out the, — * 
4 and ſeparate tbem from each other as neatly as poſſible. 
« With a linen cloth wipe away all the black ſtuff you find: 
« in the mouth of the ballon; for if that filth ſhould mix 
with the Phoſphorus, it would hinder it from being tranſ- 
« parent when moulded. This muſt be done with great ex- 
« pedition: after which pour into the ballon. two or three 
« quarts of cold water, to aecelerate the precipitation of the 


« Phoſphorus that ſwims at top. Then agitate the water in 


the ballon, to rinſe out all the Phoſphorus that may ſtick 
to the ſides: pour out all the water thus ſhaken and tur- 
0 A into a very clean earthen pan, and let it ſtand till it 
grows clear. Then decant this firſt uſeleſs water, and on 
60 _ blackiſh ſediment, left at the bottom of the pan, pour 
« ſome boiling water to melt the Phoſphorus; which there - 
« upon unites with the fuliginous matter, or volatile Phoſ- 
e phorus, that precipitated with ĩt, both together forming a 
« maſs of the colour of ſlate. When this water, in which 
“ you have melted the Phoſphorus, is cool enough, take out 
« the Phoſphorus, throw it into cold water, and therein . 
break it into little bits in order to mould ĩt. LY 
„Then take a, matras, having a long * r 
Ke; « wider next the , than at its mouth: cut off half the 
ok Cc | « i. 
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« body, ſo as to make a funnel of the neck · part, the ſmal- 


« Jer end of which muſt be ſtopped with a cork. The firſt 
« mould being thus prepared, plunge it endwiſe, with its 
« mouth uppermoſt, in a veſſel full of. boiling water, and 
ct fill it with that water. Into this funnel throw the little 
« dits of your flate- like maſs, which will melt again in this 
« hot water, and fall ſo melted to the bottom of the tube. 
« Stir this melted matter with an iron wire, to promote the 
« ſeparation of the Phoſphorus from the fuliginous matter 


g with which it is fouled, and which, being leſs ponderous 


et than the Phoſphorus, will gradually __ 1 it n 
« the upper part of the cylinder. 

"4 Keep the water in the veſſel as bot 28 at firſt, ul on 

« taking out the tube, you ſee the Phoſphorus clean and 


1 tranſparent. Let the clear tube cool a little, and then ſet 


« it in cold water, where the Phoſphorus will congeal as it 
et coOls. When it is perfectly congealed, pull out the cork, 
= and with a ſmall rod, near as big as the tube, puſh the 
flinder of Phoſphorus towards the mouth of the funnel, 

cc das the feculency lies. Cut off the black part of the 
4 cylinder,” and keep it apart: for when you have got a 


« quantity thereof, you may melt it over again in the ſame 


« manner; and ſeparate the clean Phoſphorus which it ſtill 


t contains. As to the reſt of the cylinder which is clean 
« and tranſparent, if you intend” to mould it into ſmaller 

« cylinders, you may cut it in ſlices, and melt it again by 
14 the TY of ne water in ES _ of nn _ 


OBSERVATIONS. 


Tune proceſs * making Phoſphorus is e — the 
Memoirs of the Academy of Sciences for the Lear 1737 
where it is deſcribed by M. Hellot, with ſo much accuracy, 
clearneſs, and preciſion, that I thought I could not do better 


than'tranſeribe it, without departing from the author's own 


expreſſions, for the ſake of ſuch as may not have | thoſe Me- 
moirs. We-fſhall take occafion, in theſe obſervations, to 
point out ſome eſſential circumſtances which I have omitted 
in the deſcription of the Proceſs, that I might not break the 
connection between the rang that happen in the courſe 
of this experiment. ; 

It is proper to obſerve, in the firſt place, that one * the 
moſt uſual cauſes of miſcarriage in this operation is a defect 
of wy requiſite qualities in the retort * It is rar 
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lutely neceſſary to have that veſſel made of the beſt earth, 


and ſo well made that it ſhall be capable of reſiſting the ut · 


moſt violence of fire, continued for a very long time; as 
appears by the deſcription of the proceſs. The retorts com- 
monly ſold by potters, and other earthen · ware men, are not 
fit for this operation; and M. Hellot was ige to ſend to 
Heſſe-Caſſel for ſuch as he wanted. 

We ſhall, in the ſecond place, . 8 M, Hellot, 
that « before you ſet your retort in the furnace, it is proper 

to make an eſſay of your matter, to ſee if there be reaſon. 
« to hope for ſucceſs. For this purpoſe put about an ounce. 
« thereof, into a ſmall crucible, and heat it till the veſſel be 
red. The mixture, after having ſmoked, ought to chop 
« or crack without puffing up, or even riſing in the lealt. 
« From theſe eracks will iſſue undulating Dames, white and 
« blueiſh, darting upwards with rapidity. This is the firſt 
« volatile Phoſphorus, which. occaſions all the danger of the 


operation. When theſe firſt flaſhes are over, increaſe the 


« heat of your matter by laying a large live coal upon the 
crueible. Leu will then fee the ſecond Phoſphorus, like 


«a luminous, ſteady vapour, of a colour inclining to violet, 


« covering the whole ſurface of the matter: it continues 
« for a 2 time, and diffuſes a ſmell. of garlic, which 
« ig = ͤ— the Phoſphorus Waun are and 


« in in 8 


d. When cha 1 0 is — gone, DOME * 


« . hot matter out of the crucible upon an iron plate. Ut 


you do not find one drop of ſalt in fuſion, but that, on 
the contrary, the whole falls readily into powder, it is a 
proof that your matter was ſulliciently lixiviated, and that 
« jt contains no more fixed. Salt, or Sea-ſalt, if you will, 
« than is requiſite. If you find on the plate a, drop of ſalt 
« coagulated, it ſnews that there is too much left in, and 
that chere is danger of onr miſcarrying in the operation; 
« becauſe the redundant ſalt would corrode, and cat through 
te the retort. In this caſe your matter me be waſhed again, 
te and then ſufficiently dried. 

Our third oblerration {hall be — the, furnace pro- 
per to be employed in this operation. This furnace mult. be 
ſo conſtructed, that, within a narrow compaſs it may give a 
heat at leaſt equal to that of a glaſs-bouſe furnace, or rather 
greater, eſpecially during the laſt ſeven or eight hours of the 
operation. M. Hellot in his n ginn a an _ APs 
tion of fuch a furnace. . ae teat 

Ce. 1 As. 
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& As certain accidents may happen in the courſe of the 
_ «© operation, ſome precautions are to be taken againſt them. 


10 For inſtance if the ballon ſhould break while the Phof< | 
8 phorus i is diſtilling, and any- of it ſhould fall on combuſti· 
5 ble bodies, it would ſet them on fire, and probably burn 


the laboratory, becauſe it is not to be extinguiſhed without 
e the greateſt difficulty. The furnace muſt | therefore” bs 


t erected under fome vault, or upon a bed of brick-work 
tc raiſed under ſome chimney that draws well: nor muſt 
« any furniture or utenfil of wood he left near it. If a lit- 
« tle flaming Pholphorus ſhould fall on a man's legs or 
c hands, in leſs than three minutes it would burn its way 
90 to the very bone. In ſuch a Er e Puma wilt 
86 "op i its progreſs. 

If rhe retort crack white: the Phoſphorus” is diſtilling, 


b there is an unſucceſsful end of your aperation. It is ealy | 


« to perceive this by the ſtink of garlic which you wilt 
« ſmell about the furnace; and moreover, the flame that 


e iſſues through the apertures of - the reverberatory will-be of 


c a beautiful violet colour. The Acid of Sea-ſalt always 
« piyes this colour to the flame of ſuch matters as are burnt 
« along with it. But if the retort break before | the*Phoſ- 
« phorus hath made its appearance, its contents may be 
ic faved by throwing a number of cold bricks into the fire- 
«6 place, and upon them a little water to-quench the fire at 
« once.” All theſe uſeful 3 we owe Gs to 
M. Hellot. | 

The Phoſphorus here deſcribed was firſt diſcovergd by a 
citizen of Hamburgh, named Brandt, who worked upon 
urine in ſearch of the Fhiloſopher's ſtone. Afterwards two 
other ſkilful Chymiſts, who knew nothing more of the pro- 
ceſs, than that Phoſphorus was obtained from urine, or, in 
general, from the human body, likewiſe endeavoured to diſ- 


cover it; and each of them {ſeparately did actually make 


_ diſcovery. "Theſe two Chymiſts were Kunckel and 
1 

The former perfected the diſcovery, and found « out a — 
thod of making it in conſiderable quantities at a time; which 
occaſioned it to be called Kunckel's Phoſpharus. The other, 
who was an Engliſh gentleman, had not time to bring his 
diſcovery to perfection, and contented himfelf with lodging 
a voucher of his having diſcovered it in the hands of the de- 
cretary of the Royal Society of n who goes bin a 


Trans thereof. 


« Though 


. 


Chap: 3. PRACTICE or CHYMISTRY. 205 


« Though Brandt,” ſays M. Helloty; „ who had: before 


ie this ſold his ſecret to a Chymiſt named Krafft, ſold it af- 
« terwards to ſeveral other perſons, and even at a very. low 
« ratez and though Mr. Boyle publiſtied the proceſs for 
making it; yet it is extremely probable that both of them 


kept in their own/ hands the maſter- key; I mean, the par- 


« ticular management neceſſary to mate the operation ſuc- 
« cœed for, till Kunckel found it out, no other Chymilt 


5 ever made any conſiderable quantity thereof, except Mr. 
« Godfrey Hankwitz, an Engliſh n to bum Mr. 


a le revealed the whole myſtery. 

% Nevertheleſs,” continues he, we are very: the from 
(6. n that all thoſe who have deſcribed this operation 
« meaned to impoſe upon the world: but we conceive that 
« moſt of them having obſerved luminous vapoprs in the 
« ballon, and ſome ſparks about the juncture of the veſſels, 
„ were contented with thoſe appearances. - And thus it 


came to paſs, that, after Kunckel and Boyle died, Mr. 


« Godfrey Haykwitz was the only Chymiſt that could ſup- 
« ply Europe therewith z on which account it is like- 


* wiſe-very well known by the name of Engl * nn 


66 ut. 9 #5 


Almoſt all the Chywiſts conſider Phoſphorus: as a ſubſtance 
conſiſting of the Acid of Sea-falt combined with the Phlo- | 
giſton, in the ſame manner as Sulphur confiſts of the Vitri- 


olic Acid combined with the Phlogiſton. - IG ann 'is 


founded on the following principles. 
— Firſt, Urine abounds with Sea - ſalt, and contains ah a 


great deal of Phlogiſton; now theſe are the ingredients of 


which they conjecture Phoſphorus to be compoſed. + 6.20 


Secondly, Phoſphorus has many of the properties of Sul- 
phuys ſuch. as being ſoluble in oils; melting with a gentle 
cat; being very combuſtible; burning without any ſoot ; 


giving a vivid and blueiſh flame 3 and laſtly, leaving an acid 
liquor when burnt: ſenſible proofs that it differs from n: 


phur in nothing but the nature of its Acid. 


Thirdly, this Acid of Phoſphorus, being ans: with "' 


ſolution of ſilver in Spirit of Nitre, precipitates the ſilver, 


and this precipitate is a true Luna cornea, which appears to 
be more volatile even than the common tort z as M. Hellot 


tells us, who made the experiment. This fact proves incon- 
teſtably that the Acid of Phoſphorus is of the ſame nature 


with that of Sea · ſalt: for all Chymiſts know that the pro- 


rty of precipitating end in a r cornea Wy to the 
Maca wo only, EY OD fe? wa 
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ln M. Stahl obſerves, that, if Sea · ſalt be caſt on 
live. coals, they inſtantly burn with great activity; then they 


_ emit a very vivid flame, and are much ſooner conſumed than 


if none of this ſalt had touched them; that Sea - ſalt in ſub- 


ſtance, which will bear the violence of fire a conſderable 

time when fuſed in a crucible, without ſuſtaining any ſenſible 
diminution, yet evaporates very quickly, and is reduced. to 
white flowers, by the immediate contact of burning .coals; 


and, laſtly, that the flame which riſes on this occaſion is of a 


blue colour inclining to violet, eſpecially if it be not thrown - 
directly on the coals themſelves, but kept in fuſion amidſt 


burning coals, in a crucible ſo placed that the vapour of the 


Salt may join with the enflamed Phlogiſton as it riſes. from 


the coals. 


Theſe experi ments of M. Stahl's prove, that the Phlogi- 
ſton acts upon the acid of Sea-falt, even while it is combin- 


ed with its alkaline baſis. The flame that appears on this 
occaſion may be conſidered as an imperfect Phoſphorus: and 
indeed its colour is exactly like that of Phoſphorus. 
All the facts above related evince, that the Acid of Phoſ- 1 


phorus is a-kin to that of Sea-ſalt; or rather that it is the 
very ſame. But there are other facts which prove that this 
Acid undergoes ſome change at leaſt, ſome peculiar prepara- 
tion, before it enters into the compaſition-ot a true Phoſpho · 
rus, and that, when extricated therefrom by burning, it is 
not a pure Acid of Sea - ſalt, but is ſtill adulterated with a 
mixture of ſome other ſubſtance, which makes it conſider : 


ably different from that Acid. For theſe obſervations we are 


obliged to M. Marggraff, of the Academy of Sciences at Ber- 


lin, a celebrated Cbymiſt. I ſhall preſently give an account 


of his principal experiments as ſuccinctly as poſſible. 
M. Marggraff hath alſo publiſned a proceſs for making 


Fhoſphorus, and aſſures us, that by means thereof we may 


obtain in leſs time, with leſs heat, leſs trouble, and leſs ex- 


pence, a greater quantity of Phoſphorus than by any other 


method. His operation is this: | 
He takes two pounds of Sal Ammoniac in powder, which 


he mixes accurately with four pounds of Minium. This 
mixture he puts into a glaſs retort, and with a graduated bre | 


draws off a very ſharp, volatile, urinous ſpirit. . 
Me obſerved in our theoretical Elements, that Game, me- 
tallie ſubſtances have the property of decompoſing Sal Am- 


moniac, and ſeparating its volatile Alkali; concerning which 


phenomenon we there gave our opinion. Minium, which is 


' 2 cal of leads : is one of thoſe metallic ſubſtances. In. this 


e 
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experiment it decompoſes the Sal Ammoniac, and ſeparates 
its volatile Alkali; what remains in the retort is a combina- 
tion of the Minium with the Acid of the Sal Ammoniacy 
which is well known to be the ſame with the Marine Acid; 


and conſequently. the —_— of this operation is a morn — | 


Plumbum corneum. 


The quantity thereof: is ; four pounds eight ounces. Of 
this he mixes three pounds with nine or ten pounds of vrine, 
that has ſtood putrefying for two months, evaporated to the 


conſiſtence of honey. Theſe he mixes by little and little in 
an iron pan over the fire, ſtirring the mixture from time to 
time. Then he adds balf a pound of charcoal-duſt, and e- 
vaporates the matter, kept continually ſtirring, till the whole 


be brought to a black powder. He next diſtils the mixture 


in a glaſs retort with degrees of fire, which he raiſes towards 
the end ſo as to make the retort red · hot, in order to expel all 


the urinous ſpirit, ſuperffuous oil, and ammoniacal falt. 
The diſtillation being finiſhed, there remains nothing in the 
retort but a very friable caput mortuum. 

This remainder he pulveriſes again, and throws a piach 
thereof on live coals, thereby to diſcover whether or no the 
matter be rightly prepared, and in order for yielding Phoſ- 
phorus. If it be ſoy it preſently emits an arſenical odour, 


and a blue undulating flame, which ae the ſurface of 
the coals like a wave. 


Being thus — the fncceſs of: hi his operation, — | 


one half of his matter in three equal parts, into three ſmall 
earthen German retorts, capable of holding about eighteen 
ounces of water a · piece. Theſe three retorts, none of which 
is above three quarters full, he places together in one rever - 
beratory furnace, built much like thoſe we have deſeribed; 
except that it is ſo conſtrued as to hold the three retorts 


diſpoſed in one line. To each retort he lutes a recipient 
ſomething more than half full of water, ordering the whole. 


in ſuch a manner, that the noſes * * retorts Amon touch 
ky ſurface of the, water. 

He begins the IIS wich: warming hb retorts fowly, 
for about an hour, by a gentle heat. When that time is e- 


lapſed he raiſes the fire gradually, ſo that in half an hour 


more the coals begin to touch the bottoms of the retorts- 
He continues throwing coals into the furnace by little and 
little, till they riſe half way the beighth of the retorts ; and 
in this he employs another half hour. Laſtly, in the next 


half hour . 8 che _ e An rome o the rex 
torts. 


Then | 


1 
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= _ +>Then'the Phoſphorus” begins to aſcend in clouds: on this 
= he inſtantly increaſes the heat of the fire as much as poſſible; 
= filling the furnace quite up with coals, and making the re- 
- torts very red. This degree of fire cauſes the Phoſphorus to 


diſtil in drops, which fall to the bottom of the water. He 
= keeps up this intenſe heat for an hour and half, at the end of 
4 which the operation is finiſhed; ſo that it laſts but four hours 
| and an half in all: nay, he further affures'us,' that an artiſt 
well verſed: un the fire, may perform it in four 
hours only. In the fame manner he diſtils the ſecond moiety 
of his mixture in three other ſuch ret orte. 
The advantage he finds in making uſe of ſeveraÞ ſmall re- 
torts, inſtead of a ſingle large one, is, that the heat pene- 
trates them with. more eaſe, and the operation is peformed 
with lefs fire, and in leſs time. He puriſies and moulds his 
Phoſphorus much in the ſame manner as M. Hellot does. 
From the quantity of ingredients above - mentioned, he ob- 
taiĩns two ounces and a half of fine cryſtalline moulded Phoſ- 
phorus. dee ee cor Se ee mos 
MN. Marggraff conſidering, as a conſequence' of the experi- 
ments above related, that a highly concentrated Acid of Sea. 
falt contributes greatly towards the formation of Phoſphorus, 
proceeded to try ſeveral other experiments, in which he em- 
ployed that Acid in a ſtate of combination with other baſes; 
He mixed, for inſtance, an ounce of Luna cornea with an 
dunce and half of putrefied and inſpiſſated urine, and from 
. the mixture obtained a very beautiful Phoſphorus. ' 7 
In ſhort, the ſeveral experiments mentioned having tho» 
roughly perſuaded him that the Acid of Sea-ſalt, provided it 
were highly concentrated, would combine with the Phlogi- 
ſton as readily as the Vitriolic Acid does, he reſolved to try 
whether he could not make Phoſphorus with matters con- 
taining that Acid and the Phlogiſton, without making uſe of 
With this view he made a great number of different trials, 
wherein he employed Sea - ſalt in ſubſtance,” Sal Ammoniac,' 
Plumbum corneum, Luna cornea, fixed Sal Ammoniac, o- 
therwiſe called Oil of Lime. Theſe ſeveral ſubſtances, all of 
which contain the Acid of Sea - ſalt, he mixed with ſundry 
matters abounding in Phlogiſton, different vegetable coals, 
and even animal matters, ſuch as the oil of hartſhorn, bu- 
man blood, &c. varying the proportions of theſe ſubſtances 
many different ways, without ever being able to produce a 
fingle atom of Phoſphorus : which gave this able Chymilt 
Juſt cauſe to ſuſpect, that the Marine Acid, while pure o_ 
{RIAL I. Cruce, 
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crude,” is not capable of combining with the Ptlegien in the 
manner requiſite to form a Phoſphorus; that for this purpoſe” 
it is neceſſary the Acid ſhould have contracted a previous u- 
nion with ſome other matter; and that the Acid found in 
urine hath probably undergone the neceſſary change. M. 
Marggraff is of opinion that the matter, which by its union 
renders the Marine Acid capable of entering into the com- 
poſition of Phoſphorus, is a ſort of exceedingly ſubtile vitri- 
able earth The experiments he made upon the Acid of 
Phoſphorus, will ſhew that his notion is not altogether 
groundlefs. M. Marggraff having let ſome urine, cvapo- 
rated to the conſiſtence of honey, ſtand quiet in a cool place, 
obtained from it, by eryſtallization, a Salt of a ſingular na- 
ture. By diſtilling this urine afterwards, he ſatisfied himielf 
that it yielded him much Jeſs Phoſphorus than utine from 
| which no Salt had been extracted and as it cannot be en- 
tirely deprived of this Salt, he thinks that the ſmall quantity 
of 1 which this urine yielded him, c from e 
„ Salt that was till left in it: 

Further, he diſtilled — ſalt ſeparately with lampe black, 
and obtained from it a conſiderable quantity of very ſine 
Phoſphorus. He even mixed Luna cornea with this Salt, in 
order to ſee whether it would not inereaſe the quantity of his 
Phoſphorus but without ſucceſs:* whence he concluded, 
that in this Saline matter reſides the true Acid that is fit to 
enter into the eompoſition of Phoſphorus. This opinion is g 
confirmed by ſeveral experiments on the Acid of Phoſphorus 
which he found to haye ſome proparties ebe thoſe wo | 
this Salt. 

The Acid of Phoſphorus ee more fixed han wy 
other: and therefore if you would ſeparate it, by burning, 
from the Phlogiſton with which it is united, there is no oc- 
caſion for ſuch an apparatus of veſſels as is employed for obtain 
ing the Spirit of Sulphur. For this Acid will remain at the 

bottom of the veſſel in which you burn your Phoſphorus : 
indeed, if it be urged by the force of fire, its moſt ſubtile 
part evaporates, and the remainder appear in the form of a 
vitrified matter. 

This Acid efferveſces wa fixed and e Alkalis, aud 
therewith forms Neutral: Salts; but very different from Sea - 5 1 
ſalt, and from Sal Ammoniac. That which has a fixed Al- 11 
kali for its baſis does not crackle When thrown on burning 
coalsz but ſwells and vitrifies like Borax. That which has a 
rolatile Alkali for its baſis ſhoots into long pointed cryſtals; 
and, being. urged * fire in a 2 8 lets go its volatile alkali, 


= vi 


* 


* 
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a. vinified matter remaining behind. This Salt is like that 
above-mentioned, as re from urine and yielding Phoſ- 
horus. 
6 It appears: 3 the experiments 3 that he 24 of 
- Phoſ phorus tends always to vitrification; which proves that 
it is not pure, and gave, M. Marggraff cauſe to think that 
it is altered . the admixture, of a very. ſubtile vitrifable 
earth. : 
M. Marggraff alſo, obtained Phoſphorus from N vege · 
40 ſubſtances which we uſe every day for food. This gives 
him occaſion. to conjecture, chat the Salt requiſite to the for- 
mation of Phoſphorus exiſts in vegetables, and Paſſes 1 
thence into the animals that feed upon them. 
Laſtly, he concludes his diſſertation by informing us of, 2 
very important truth, viz. That the Acid obtained from 
Phoſphorus, by 3 it, will ſerve. to form Phoſphorus 
anew. z. for which. purpoſe it need only be combined with ſome 
charred, coal, ſuch as lamp: black, and; diſtilleds, ._ .. _ 
From what hath been faid on this ſubject, it is plain, that 
the Chymiſts have a great many curious and intereſting in- 
quiries to. make concerning Phoſ phorusn; and parsen con- 
cerning its Acid. 
I hall conclude. this article with. an. account of certain pro- 
e of Phoſphorus which I have not yet mentioned. 
Phoſphorus diſſolves by lying expoſed, to the ait. What 


by water cannot effect, ſays M. Hellot, or at leaſt, requires eight 
er ten years to bring about, rhe moiſture of the air accom- 
"plithes in ten or twelve days; whether. it be, that the Phoſ- 


phorus takes fire in the air, and the inflammable part evapo- 
rating, almoſt entirely, leaves the Acid of the Phoſphorus 
naked, which, like all other Acids, when. exceedingly con- 
centrated, is very greedy of moiſture; or elſe that the moi - 
ture of the air, being water divided into infinitely fine par- 
ticles, is ſo ſubtile as to find its way through the pores of the 
Phoſphorus; into which the groſſer particles. of. common * 
ter can by no means inſinuate chemielves. 

Phoſphorus heated by the vicinity, of ſire, or by being any 
way rubbed, ſoon takes fire and burns fiercely... It is ſoluble 
in all Oils and in. Ether, giving to thoſe liquors the property 
of appearing luminous when the bottle containing the ſolu- 
tion is opened. Being boiled in water, it likewiſe commu- 
nicates thereto this luminous quality. M. Marin, Profeſlor 
at Chartres, is the author of, this obſer vation. 

The late Mr. Groſſe, a celebrated Chymiſt of the Acade- 
my, of Sciences, en that Phoſphorus. being diflolved 

in 


5 . fS. 
„ 
9 l : * N 


33 


Chap. 3. 


in eſſential oils eryſtallizes therein. Theſe cryſtals- cake fire 
in the air, either when thrown into a dry veſſel, or wrapt up 


in a piece of paper. If they be dipped in Spirit of Wine, 


and taken out immediately, they do not afterwards take fire 
in the air: they ſmoke a little, and ſor a v 


hardly waſte n Though ſome of them were leſt in a 
ſpoon for a fortnight, they did not ſeem to have Joſt any 


thing of their bulk: but when the ſpoon was warmed a little 


they took fire, juſt like common Phoſphorus that had never 
been diſſolved and cryſtallized in an eſſential Oil. | 
M. Marggraff, having put a dram of Phoſphorus, with an 
ounce of highly concentrated Spirit of Nitre, into a glaſs re- 
tort, obſerved, that, without the help of fire, the FE? dii- 


ſolved the Phoſphorus; that part of the Acid came over into 
the recipient which was luted to the retort; that, at the ſame 
time, the Phoſphorus took ſire, burnt ſuriouſly, and burſt 


the veſſels with exploſion. Nothing of this kind happens 
when any of the other Acids, N neee are ap- 
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To decompoſe Sea-ſalt by means of the Vitriolic al. 0 
ber's Salt. he argen and ConcentPutiun of We 
of Salt. N 


P UF 4 Sea att dom bach you mean to neon} the : oo 
Acid into an unglazed earthen pipkin, and ſet it amidſt 


live coals. The Salt will deerepitate, grow dry, and fall in- 
to a powder. Put this decrepit 
glaſs retort, leaving two thirds thereof empty. Set the re- 
tort in a reverberating furnace; apply a receiver like that 
uſed in diſtilling the Smoking Spirit of Nitre, and lute it on 


in the ſame manner, or rather more exactly if poſſible. Then 
through the hole, in the upper convexity of the retort, pour 


a quantity of highly concentrated Oil of Vitriol, equal in 
weight to about à third part of your Salt, and immediately 


ſhut the Hole very delt with a glaſs ſtopple, firſt. ood | 


therein with « ſo as to ſit ĩt exactly. 

As ſoon as the Oil of Vitriel touches the galt, whe retort 
and receiver will be filled with abundance of white vapours ; 
and foon after, without ——— any fire in the furnace, drops 
of a yellow liquor will diſtil from the noſe of the retont. Let 


the ellen proceed in this manner without fire, as long 
Dd 2 ” „ 
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as you perceive any drops come: afterwards kindle a very 
{mall fire under the retort, and continue diſtilling and irai- 
ſing the fire by very flow degrees, and with great caution, to 
the end of the diſtillation; which will be finiſhed before you 
have occaſion to make the retort red- hot. Unlute the veſ- 
ſels, and without delay pour the liquor, which is a very 
ſmoking Spirit of Salt, out of the receiver into a oryſtal bot- 
tle, like that directed for the ſmoking Spirit of Nitre. 


8 ERNVYATIO Ns. 


Sea-SaLT, as hath been already ſaid, is a Neutral Salt 
compoſed of an Acid, which differs from thoſe of Vitriol 
and Nitre, combined with a fixed Alkali that has ſome pe. 
-culiar properties; but does not vary from the others in its al- 
finities. This Salt therefore, as well as Nitre, muſt be de- 
-compoſed by the Vitriolic Acid; which accordingly is the 
caſe in the proceſs here deſcribed. The Vitriolic Acid. unites 
with the Alkaline baſis of the Sea-ſalt, and ſeparates its 
Acid; and that with much greater facility than it expels the 
*Nitrous Acid from its Alkaline baſis, becauſe the Acid of 
Sea · ſalt has not ſo great an affinity as the. Nitrous Acid with 
Fixed Alkalis | : EH | 
As a highly concentrated Oil of Vitriol is uſed on this 
occaſion, and as the Sea - ſalt is previouſly dried and decrepi- 
tated, the Acid obtained from it by diſtillation is very free 
from phlegm, and always ſmokes, even more violently than 
the ſtrongeſt Acid of Nitre. The vapours of this Acid are 
alſo much more elaſtic and more penetrating than thoſe of 
the Nitrous Acid: on which account this diftillation of. the 
ſmoking Spirit of Salt is one of the moſt difficult, moſt la- 
borious, and molt dangerous operations in Chymiſtry. 
I This proceſs requires a tubulated retort, that the Oil of 
Vitriol may be mixed with the Sea - ſalt after the receiver is 
well luted to the retort, and not before: for, as ſoon as theſe 
two matters come together, the Spirit of Salt ruſhes out 
with ſo much impetuoſity, that, if the veſſels were not luted 
at the time, the copious vapours that would ifſue through 
the neck of the ballon would ſo moiſten it, as well as the 
neck of the retort, that it would be impracticable to apply 
the lute and ſecure the joint as the operation requires. 
Moreover, the operator would be expoſed to thoſe dangerous 
fumes, which, on this occaſion, ruſh out, and enter the 
lungs, with ſuch incredible activity as to threaten. inſtant ſuf- 
focation. | 8 „ det a 
| Having 
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| Having faid ſo much of che elaſticity and aRivity of the 


fumes of Spirit of Salt, it is needleſs to inſiſt upon the ne- 


[ 
= ceſlity of giving vent to the veſſels from time to time, by 
a opening the little hole of the ballon : indeed the belt way to 
. prevent the loſs of a great many vapours, on this 'oceahon, 
y is to employ adopters, and cover them with wet canvas, which 
— will coal and eondenſe the vapours they contain. 

When the operation is finiſhed, we find a white, faline 


be diſſolved in water, and the ſolution cryſtallized, it yields 
a conſiderable quantity of Sea-ſalt that hath not been decom - 

poſed, and a Neutral Salt conſiſting of the Vitriolie Acid 
united with the Alkaline baſis of that part which hath been 
decompoſed. This Neutral Salt, which bears the name of 
Glauber its inventor, differs from Vitriolated Tartar, or the 
Sal de duobus, which remains after diſtilling the Nitrous 


theſe two Salts the Acid is the ſame, the differences that 
appear between them mult be attributed to the e na- 
ture of the baſis of Sea · ſalt. 

Spirit of Salt drawn by the proceſs above deſcribed is 
tainted with | a ſmall mixture of _ Vitriolic Acid, carried 
up by the force of fire before it had time to combine with 

the Alkali of the Sea-faltz which happens likewiſe to the 


to have it pure, and abſolutely free from the Add of Vi- 
col, it muſt be diſtilled a ſecond time from ' Sea-ſalt, as 
the Acid of Nitre-was before directed to be diſtilled: again 


from freth Nitre, in ander to purify it from any Vitriolic 
taint. 


of combination of the Vitriolic Acid with -a metallic or earth 
is ſubſtance: but iris proper to obſerve, that if you diſtil Spi- 
ele rit of Salt by means of Green Vitriol, the operation will 
wut not ſucceed ſo well as when Spirit of Nitre is diſtilled in the 
ed Tame manner: leſs Spirit is obtained, and à much fiercer 
gh fire is required. 

the he cauſe of this lies in the property which the Acid of 
ply Sea · ſalt poſſeſſes of diſſolying Iron, even when deprived. of 
es. a part of its Phlogiſton by having contracted an union with 
dus another Acid; fo that it is no ſooner diſlodged from its own 
the baſis by the Virriolic Acid, than it unites with the ferrugi- 
ul= | nous baſis of the Vitriol, from which: i it cannot be ſeparated 
a bur by a moſt violent fire, This is the conſequence! more 
ing 6 : eſpecially 
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maſs at the bottom of the retort as in a mould. If this maſs 


Acid, eſpecially in that it is more fuſible, more ſoluble in 
water, and hath its cryſtals differently (figured. But as in 


Nitrous Acid procured in the ſame manner. If you defire 


Sca-ſalt, 45 well as Nitre, may be decompoſed by. any 
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eſpecially When calcined Vitriol is made uſe of: for moi- 


ſture, as we ſhall preſently ſec, greatly facilitates tbe ſepara- 
tion of the Marine Acid from thoſe ſubſtances with which it 


When you do not deſire a highly dephlegmated and ſmok- 


ing Spirit of Salt, you may diſtil with the additament of 


any earth containing the Vitriolie Acid; as Clay, for in- 
ſtance, or Bole. To this end one part of Sea-ſalt, ſlightly 
dried and reduced to a fine powder, muſt be accurately min- 
gled with two parts of the earth you intend to employ like- 


wiſe pulverized; of this mixture make a ſtiff paſte with a 


Proper quantity of rain water, and having formed little balls 
thereof about the ſize of a hazel nut, let them dry in the 


tun; when dry, put them into a ſtone or coated glaſs retort, 


leaving a third part thereof empty; ſet this veſſel in a rever- 


berating furnace, covered with. its dome; apply a receiver, 
which need not be luted on for ſome time; and heat the vel- 
ſels very ſlowly. At firſt an infipid water will rife, which 
muſt be thrown away: afterwards the Spirit of Salt will ap- 
pear in white clouds. Now lute your veſſels, and raiſe the 


fire by degrees ; which, towards the end muſt be puſhed th 
the utmoſt extremity. The operation is known to be ſi- 


niſhed when no drops fall from the noſe of the retort, ' the 


receiver cools, and the white vapours that filled it are ſeen 


no more. f 


The Spirit of Salt obtained by the proceſs here delivered 


does not ſmoke, and contains much more phlegm than that 
which is diſtilled by means of the concentrated Oil of Vi- 
triol; becauſe the earth, though dried in the ſun, ſtill re- 
tains a great deal of moiſture, which commixes with the 


Acid of the Sea-ſalt. Conſequently it is much eaſier to 


collect its vapours; ſo that this operation is attended with 
much leſs trouble than the other. Nevertheleſs it is adviſe- 


able to proceed gently; to apply but little heat at firſt, and 


to unſtop every now and then the ſmall hole of the receiver: 
for a quantity of the yapours' of Spirit of Salt, even when 
weakened by the admixture of water, is very apt to burſt the 


veſſels. | | | „ 4 6n 
A. much greater degree of ſire is neceſſary to raiſe the 


Spirit of Salt by this latter proceſs, than by that in whici 


the pure Vitriolic Acid is employed: for, as faſt as the Spi- 


rit of Salt is diſſodged ſtom its own baſis, by the Vitriolic 
Acid contained in the earth made uſe of, part of it joins 
that earth, and cannot be ſeparated from it without the mot 


violent heat. 20 5 | 
TP A Spi- 


— 
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A Spirit of Salt that fhall not ſmoke may alſo be 8 


ed by means of the pure Vitrioljie Acid. Spirit of Vitriol, 


or Oil of Vitriol, lowered with a $999! deal of, venere wil 
do the buſineſs. 


Some Chymiſts direct a luue watar: to be Sand in Ahe re- 
cciver, when, Spirit of Salt is to be diſtilled by the interme- 
dium of concentrated Oil of Vitriol, in order to make the 
acid vapours condenſe more readily. By this means indeed 
ſome. of the inconveniencies attending the diſtillation of 
ſmoking Spirit of Salt may be avoided: but, on the other 
hand, the acid vapours being abſolutely ſuffocated by the 
water as faſt as they come over, the Spirit of Salt obtained 
by this method will be no leſs aqueous than that procured by 
the interpoſition of eatths; fo. that here is an egpence to no 
manner of purpoſe. Therefore, when a Spirit of Salt is 
deſired that ſhall not ſmoke, it is beſt to employ an addita- 
ment of earth; and that ſo much the rather as the Marine 
Acid obtained by this means is purer and 4 e anf Vi- 
triolic taint, for the reaſons already aſſign 

Part of the Acid of Sea- ſalt ma 7 3 1 its 


Alkaline baſis by the force of fire al lone, without the inter- 


vention of any other body. With this view the Salt muſt 


be put into the retort without being dried. At; firſt, an inſi - 


pid water riſes; but it gradually. becomes acid, aud hath all 
the properties of Spirit of Salt. When the Salt in the re- 

tort is grown: perfectly dry, nothing mere can be forced over 

by any degree of heat whatever. If you would obtain more 
Acid ſrom the ſame Salt, you mult take it out of the retorts 
where vou Will find it in a lump, reduce it to powder, and 
expoſe it to the air for ſome times that it may attract the 

moiſture thereof; or elſe wet it at once witch ſome rain wa- 
ter, and diſtil as before. Lou will again have an inſipid 

water, and a little Spirit of Salt; which will in like manner 
ceale to riſe when the Salt in the retort becomes dry. This, 
operation may be repeated as often as ſhall be thought pro- 
per: and perhaps it may be poſſible. to decompoſe Sea-alt: 
entirely by means thereof, without the interpoſition of any 


other body. The Spirit of Salt thus obtained is exceeding; 


weak, in ſmall quantity, and loaded with much water. 

This experiment proves, that moiſture greatly facilitates 
the ſeparation of the Acid of Sea-falt from the matters with 
which it is united: and this is the reaſon that, in diſtilling 
Spirit of Salt with the additament of an eacth, the operation 
requires much leſs fire at the beginning, while the earth and 

| {alt 


s EN 
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falt retain a great deal of humidity, than towards the's end, 
when they begin to grow dry 

After the operation there remains in 8 5 retort a ahne and 
earthy maſs, which contains, 1. Some entire Sea-falt that 
has ſuffered no decompoſition; 2. A Glauber's Salt which 
is, as we ſaid before, a Neutral Salt conſiſting of the Vitri- 
olic Acid united with the Alkaline baſis of the Sea -ſalt, 
from which it hath expelled its proper Acid; 3. Part of the 
earth uſed as an intermedium, ſtill retaining a portion of its 
original Vitriolic Acid, which happening not to lie near 
enough to any particles of Sea-ſalt, could not exert its power 
in decompoſing them, and ſo remains united with its earthy 
baſis; 4. Another part of the ſame earth, impregnated with 


ſome of the Marine Acid, which combined therewith upon 
being expelled from its Alkaline baſis by the Vitriolie Acid; 


and which the force of fire was unable to ſeparate from it 
when the matters were grown perfectly dry. In conſequence 
of what remains in this caput mortuum, if the whole maſs. 
be triturated, moiſtened with a little water, and diſtilled a 
ſecond time, conſiderably more Spirit of Salt will be obtain- 


ed from it: and the fame is to be laid of al difllations of | 


re of Salt ohadinns by the means of "a. Aber adhs 
ment than concentrated Oil of Vitriol is generally very weak: 
but it may be dephlegmated and concentrated, if req wor 
much in the ſame manner as Oi] of Vitriol. For this pur- 
poſe you muſt put it into a glaſs eueurbit, fer-it in a halneum 
maria; fit thereto a head and a receiver, and with a mode - 
2 2 of heat draw off one third or one half of the li- 
What comes over into the receiver will be the moſt 
3 part, which being the lighteſt will riſe firſt; im- 


| Pregnated however with a little acid: in the cucurbit will be 


left a concentrated Spirit of Salt, or the moſt acid part, 


which being the heavieſt will not riſe with the degree of heat 


that is capable of carrying up the phlegm. Spirit of Salt 
thus concentrated; called alſo Gil of Salt, does not ſmoke: 


it is of a yellow colour inclining to groen, and an er oat 
_ not e chat of ne * | 
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„„ PROCE  oTTTOn 
7s decompoſe $ea-ſalt by meant of the Nitrous Acid. Aqua 


regis. Quadrangular Nitre. 


ARE dried Sea-faltz bruiſe it to powder; put it into a 
glaſs retort, leaving one half of the veſſel empty. Pour 

upon it a third of its weight of good Spirit of Nitre. Place 
your retort. in the ſand-bath of a reverberating furnace; put 
on the dome; lute to the retort a receiver having a ſmall 
hole in it, and heat the veſfels very ffowly. There will come 
over into the receiver ſome vapours, and an acid 5 ok In- 
creaſe the fire gradually till nothing more riſes. Then un- 
lute the veſfels, and pour the liquor out of the receiver in- 
to a cryſtal bottle, ſtopped like others containing Acid Spi- 


lits. 5 


, 
The Nitrous Acid hath oF affinity than the Marine 
Acid with fixed Alkalis. When therefore Spirit of Nitre 
and Sea-falt are mixed together, the ſame conſequences, in 
ſome meaſure, will follow, as when the Vitriolic Acid is 
mixed with that ſalt; that is, the Nitrous Acid will, like the 
Vitriolic, decompoſe it, by diflodging its Acid from its Al- 
kaline baſis, and aſſuming its place. But as the Nitrous 
Acid is conſiderably weaker, and much lighter, than the 
Virriolic Acid, a good deal of it riſts along with the Acid 
of Sea- ſalt during the operation. The liquor found in the 
receive 18 Therefore attue ua nt One ws 
If decrepitated Salt, and a right ſmoking Spirit of Nitre, 
be employed in this proceſs, the {qua regis obtained will be 
very ſtrong; and, during the operation, very elaſtic vapours 
will ruſh ont and burſt the veſſels, if thofe precautions be not 
taken which we pointed out as neceffary in diftilling the Spi- 
nit of Nitrez and the fmoking Spirit of Salt. Mey 
The operation being finiſhed, there is left in the retort a 
ſaline maſs, containing Sea-falt not decompoſed, and a new* 
ſpecies of Nitre, which having for its baſis the Alkali of 
Sea-ſalt, that is, as we have ſeveral times obſerved, an Al- 
kali of a peculiar nature, differs from the common Nitre, 
I. In the figure of its cryſtals; which are ſolids of tour ſides, 
formed like lozenges: 2. In that it cryſtallizes with more 
1 E e | difficulty, 
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difficulty, retains more water in its cryſtals, rae the moi- 
ſture of the air, aud diſſolves in water. with He: ſame circum- 


| ſtances as Sea-ſalt. 
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PROCESS. 


To decompoſe 3 bs the means of * „ . 
From it the Sedative Salt * rt: and ” PRO: 
Zat ion. 


REDUCE « to a fine powder the "Irs 8 which you in- 
tend to extract the Sedative Salt. Put this powder in- 
to a wide-necked glaſs rerort. Pour upon it an eighth part 
of its weight of common water, to moiſten the powder; and 
then add concentrated Oil of Vitriol to the weight of ſome- 
what more than a fourth part of the weight of Borax. Set 
the retort in a reverberatory, make a moderate fire at firſt, 
and augment it gradually till the retort become red- hot. 

A little phlegm will firſt come over, and then with the laſt 
moiſture that the heat expels the Sedative Salt will riſe; by 
which means ſome of it will be diſſolved in this laſt phlegm, 
and paſs therewith into the receiver; but moſt of it will ad- 
here in the form of ſaline flowers to the fore-part of the neck 
of the retort, juſt where it is clear of the groove of the fur- 


| nace. There they collect into a heap, which the ſucceeding 


flowers puſh inſenſibly forward till they lightly ſtop the paſ- 
ſage. Thoſe which riſe after the neck is thus ſtopped ſtick 
to the after-part of it which is - hot, vitrify in ſome meaſure, 
and form a circle of fuſed Salt. In this ſtate the flowers of 
the Sedative Salt ſeem to iſſue out of the circle, as from 


their baſis: they appear like very thin, light, ſhining ſcales, 


and mult be bruſhed off with a feather. 

At the bottom of the retort will be left a ſaline maſs ; diſ- 
ſolve this in a ſufficient quantity of hot water; filter the ſo- 
lution in order ro free it from a brown earth hich it depo- 
fites ; ſet the liquor to evaporate, and "YR Lg Sedative 
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6 Salt will form 1 in it. 
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r POET FO Ng wc 
Trov Gn Borax is of great uſe in many chymical opera- 
tions, eſpecially in the fuſion of metals, as we ſhall have oc- 
caſion to ſee, yet, till of late years, Chymiſts were quite igno- 
rant of its nature, as they ſtill are of its origin; concerning 
which we know nothing with certainty, but that it comes 
rough from the Eaſt Indies, and is purified by the Dutch. - _ | 
M. Homberg was one of the firſt that attempted to analyſe 
this Salt. He ſhewed, that on mixing it with the Vitriolic 
Acid, and diſtilling the mixture, a ſalt ſublimes in little fine 
needles. This product of Borax he called by the name of 
Sedative: Salt, becauſe he found it had the propery of mo- ; 
derating the great tumult and heat of the blood in fevers. - 
After M. Homberg other Chymiſts alſo exerciſed them- 
ſclves on Borax. M. Lemery diſcovered, that the Vitriolic 
is not the only Acid by means of which the Sedative Salt 
may be obtained from Borax; but that either of the other 
two Mineral Acids, the Nitrous or the Marine, may be uſed 
in its Read (mis pet nents fs e e e 
M. Geoffroy hath greatly facilitated the-means of obtaining 
the Sedative Salt from Borax; having ſhewn that it may be 
extracted by cryſtallization as well as by ſublimation; and that 
the Sedative Salt ſo obtained is in no reſpect inferior to that 
which was procured before by ſublimation only. To him alſo 
we are indebted for the . eee that in the Compoſition 
of Borax there is an Alkaline Salt of the ſame nature as the 
baſis of Sea- ſalt. This he found by obſerving that he got a 
Glauber's Salt from a folution of Borax into which he had 
poured ſome Vitriolic Acid with a view to obtain its Seda- 
Laſtly, M. Baron, whom we mentioned before on occa- 
ſion of this Salt, hath proved, by a great number of experi- 
ments, that a Sedative Salt may be procured from Borax by 


8 


6 


7 the help of Vegetable Acids, which was never done by any 
f body before him; that the Sedative Salt is not a combination 
n of an Alkaline matter with the Acid made uſe of in extract: 
55 ing it, as ſome of its properties ſeemed to indicate; but that 

it exiſts previouſly and completely formed in the Borax; that 
- the Acid employed to extract it only helps to diſengage it 
J- from the Alkali with which it is united; that this Alkali is 
— actually of the ſame nature as the baſis of Sea - ſalt, becauſe 
e that after extracting the Sedative Salt, which by its nien 
7 therewith forms the __ a Neutral Salt is found 

5 5 | | 2 
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ſame fort with that which would be produced by combining 
the baſis of Sea- ſalt with the particular Acid made uſe of; 
that is, if with the Vittiolic Acid, a Glauber's Salt; if with 
the Nitrous Acid, a quadrangular Nitrez and if with the 
Marine Acid, a true Sea- ſalt; and, laſtly, that the Sedative 
Salt may be re-united to its "RN W ee a 
Borax. | 

Nothing "abs now remains, to give us a tbe dah 
we can defire into the nature of Borax, but to know what 
the Sedative Salt is. M. Baron hath already given us cer- 
tain negative notices concerning it, by ſhewing what it is 
not; that is, that the Acid employed in its extraction doth 
not enter into its com poſition. We have great reaſon to 
hope, that he will carry his inquiries ſtill further, and clear 
up all our doubts on this ſubjec g.. 

The Sedative Salt may be extracted Sad Barak not only 
by the means of pure and ſimple Acids, but alſo by the ſame 
Acids combined with a metallic baſis. Thus Vitriols, for 
inſtance, may be employed for this purpoſe with good ſuc- 
ceſs. It is eaſy to ſee, that the Vitriol muſt be decompoſed 


on this occaſion, and that its Acid cannot unite with the Al- 


kali in which the Sedative Salt is lodged,” without more 
its metallic baſis, which muſt of -courſe precipitate. 
The Sedative Salt actually ſublimes, when a liquid con- 
taining it is diſtilled; but it does not therefore follow, that it 
is naturally volatile. It riſes only by the aid of the water 
with which it is mixed. The proof of this aſſertion is, that, 
when all the humidity of the mixture containing this Salt is 
diſſipated, no more Salt will rife, be the fire ever ſo violent; 
and that by adding more water to moiſten the dried maſs 
containing it, more Salt will every time be obtained, through 
many repeated diſtillations. In the ſame manner, if ſome 
Sedative Salt be moiſtened, and expoſed to a proper degree 
of heat, a ſmall quantity thereof will riſe at firit by the help 
of the water; but as ſoon as it grows dry it remains exceed - 
ingly fixed. This obfervation we owe to M. RouelleQ. 
The Sedative Salt hath the appearance and the taſte of a 
Neutral Salt: it does not change the colour of the juice of 
violets; nor does it eaſily diſſolve in water; for it requires a 
quart of boiling water to diſſolve two ounces of it: yet, with 
regard to Alkalis, it has the properties of an Acid; it unites 
with thoſe ſalts, forms therewith a ſaline compound which 
cryſtallizes, and even expels the Acids that happen to be 
combined with them; ſo that it decompoſes the fame Neutral 
Saks that are decompoſed by the ann Aid. 
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The Sedative Salt, when ſuddenly expoſed to the violent 
heat of a naked fire, loſes near half its weight, melts, puts 
on and retains the appearance of glaſs; but its nature ſtill 
remains unchanged. This glaſs diflolyes.in water, and ſhoots 
anew into cryſtals of Sedative galt. bis Salt communi- 
cates to the Alkaline ſalt with which it is united, when in 
the form of Borax, the property of melting with a moderate 


heat, and forming a kind of glaſs; and it is this great fuſi- 


bility that recommends the frequent uſe of Borax a6 a flux 
for aſſaying ores. It is alſo employed ſometimes as an ingre- 
dient in the compoſition of glaſs; but, in time, it always 
communicates thereto the fault which its own glaſs hath, 
namely that of tarniſhing with the air. The Sedative Salt 


ath, moreover, the ſingular property of diflolying in Spirit 


of Wine, and of giving to its. flame, when fet on fire, a 


beautiful green colour. All cheſe ohſerußtiens we ons to 


Meſſ. Geoffroy and Baron. 

M. Geoffroy prepares the Sedative Sal by n baden 
only, in the following manner. „ He diſſolves four ounces 
« of refined. Borax in a ſufficient quantity of warm water, 
« and then pours into the ſolution one ounce and two drams 


« of highly concentrated Oil of Vitrial,” which makes a2 


« crackling noiſe as it falls in. When this mixture has 
« ſtood. evaporating for ſome time, the Sedative Salt be- 
« gins to make its appearance in little, fine, ſhining plates 
« floating on the ſurface of the liquor. The evaporation is 
« then to be ſtopped, and the plates will by little and little 
« increaſe in thickneſs and breadth. They unite together 
« into little tuſts, forming with each other ſundry different 
« groups. If the veſſel be ever ſo little ſtirred, the regulari- 
« ty of the cryſtals will be diſturbed; ſo that it muſt not be 


« touched till the cryſtallization appears to be finiſned. The 


« cryſtalline cluſters, being grown too bulky and too-heavys 
c will then fall of 2 to the — of the veſſel. 
This being obſerved, the ſaline liquor muſt be gently de- 
canted from thoſe little eryſtals, which, as they are not 
« eaſily diſſolved, muſt be waſhed clean, by pouring cold 
* water {lowly on the ſides of the pan, three or four times 


« ſucceſhycly, in order to rinſe out all remains of the ſaline 
liquor, and then ſet firſt to drain, and afterwards to dry 


« in the ſun. This Salt, in the form of light. flakes of 
« ſnow, is now ſoft to the touch, cool in the mouth, ſlight= 
« Iy bitter, crackling a little between the teeth, and leaving 
** a [mall impreſſion of acidity on the tongue. It will keep 
1 dong without giving or OO if * 3 
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ec to the preceding directions; that i h if it be en freed 
_ "from its faline liquor. 

6 It differs from the Sedative Salt obviined by fill 
cc tion in this reſpect only, that notwithſtanding its ſeeming 
& lightneſs it is a little heavier than the other. M. Geoffroy 
„ ſuppoſes the cauſe of this weight to be, that, as ſeveral of 
ce the thin plates adhere together in cryſtallizing, they retain 
cc between them ſome ſmall matter of humidity; or, if you 
will, that, as they form larger cryſtals, they preſent leſs | 


; <6; ſiefiice to the air which elevates light bodies: whereas, on 


«the contrary, the other Sedative Salt, being driven up by 
« the force of fire, riſes into the head of the cucurbit in a 
«more ſubtile form, having! its ne much more expind: 


[0 ed and divided. 


% M. Geoffroy, having put his Sedurive Salt made b 
« cryſtallization to all the ſame trials with that made by ſub- 
cc limation, ſatisfied himſelf that there is no other difference 
ec between the two. If the Sedative Salt made by eryſtalli- 
ec zations happens to calcine in the ſun; that is, if its luſtre 
c tarniſhes, and its furface grows mealy, it is a ſign that it 
«ſtill contains either à little Borax or ſome Glauber's Salt: 
« for theſe two Salts are apt to caleine in this manner, and 
pure Sedative Salt ſnould not be ſubject to this inconve- 
4 nience. In order to purify it, and free it entirely from 
cc thoſe Salts, it muſt be diſſolved once more in boiling wa- 
« ter. As ſoon as the water cools, the Sedative Salt re- 
« appears in light, ſhining, cryſtalline plates, ſwimming in 
«the liquor. After ſtanding four and twenty hours, the li- 
ee quor muſt be decanted, and the falt waſhed with freſh 
« water; by which means it will bs oy pave and bend 
« tiful. "om e. 

Glauber's Salt 104 Borer diſſolve in water with vaſlly'n more 
ak than the Sedative Salt, and confequently do not cryſtal- 
lize fo readily by much: ' ſo that the ſmall portion of thoſe 
falts which may have been left on the ſurface of the Sedative 


Salt, being diffuſed through a large quantity of water, con- 


tinues in a ſtate of ſolution, while the Sedative Salt cryſtal- 
lizes; which being alſo waſhed afterwards with fair water, it 
18 impoſſible that the ſmalleſt particle of thoſe other Salts 
ſhould remain adhering to it; and RTP Fes this ene 
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I To [parate Gold, by Amalgamation 3h Mercury, PE the 
> | Earth and Stones with which it is found mixed. 
: P LVERIZ E che earths and 3 conitag Gold. 
1 Put the powder into a little wooden tray; dip this tray 
I in water, gently ſhaking it and its contents. The water will 
A grow muddy, by taking up the earthy parts of the ore. Con- 
: tinue waſhing it in this manner till the water ceaſe to appear 
A turbid. Upon the ore thus waſhed pour ſtrong vinegar,. 
n having firſt diſſolved therein, by the help of heat, about a 
3 tenth part of its weight of alum. The powder muſt be quite 
k . drenched and covered with this liquor, and ſo left to yand: 
7 for twice twenty-four hours. 
. Decant the. vinegar, and waſh your powder with warm 
e water, till the laſt that comes off hath no taſte: then dry it, 
7 2nd put it into an iron mortar, with four times its weight of 
ſe Quick-filver: triturate the whole with a heavy wooden peſtle, 
e till all the powder be of a blackiſh colour: then pour in a 
= little water, and continue rubbing for ſome time longer. 
. More earthy and heterogeneous particles will be ſeparated 
it from the metalline parts by means of this water, which will 
ts look dirty: it muſt then be decanted, and more fair water 
NE added. Repeat this ſeveral times; then dry what remains 
0 in the mortar with a ſponge, and by the help of a gentle 
2 : you will find i it an Amalgam of the e with PE 
old. 
Put this Amalgam! into a chamoy bag: tie a knot on its. 
5 neck, and 3 it 1 between your fingers, e over ſome 
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wide: moutbed veſſel; there will iſſue through the pores of 
the leather numberlefs little jets of Mercury, forming a fort 
of ſhower, that will collect into large globules in the veſſel 
placed underneath. When you can force out no more Mer. 
cury by this means, open the bag, and in it you will find 
the Amalgam freed from the ſuperfluous Mercury; the Gold 
retaining only about as much thereof as nearly equals itſelf 
nx CE Fob ED ES 
Put this Amalgam into a glaſs retort ; ſet this retort in the 
ſand-bath of a reverberating furnace; cover it quite over with 
ſand; apply a glaſs receiver half full of water, fo that the 
[noſe of the retort may be under the water. The receiver 
need not be luted to the retort. Give a gradual heat, and 
raiſe the fire till drops of the ſublimed Mercury appear in 
the neck of the retort, and fall into the water with a hiſſing 
noiſe. If you hear any noiſe in the retort flacken your fire a 
little. Laſtly, when you obſerve, that, though you raiſe the 
fire ſtill higher than before, nothing more will come over, 
take out your retort, break it, and there you will find the 
Gold, which muſt be melted in a crucible with Borax. 


a 


OBSERVATIONS. 0 


"GOLD is a perfect metal, which can by no means be de- 
prived of its Phlogiſton, and on which few, even of the moſt 
powerful chymical ſolvents, have any effect: and therefore 
it almoſt always hath its metalline form when found in the 
earth; from which it may ſometimes be ſeparated by fimple 
lotion. "The Gold duft found in the fands of certain rivers is 
of this kind. When it reſides in ſtones, or tenacious earths, 
it may be extracted by the proceſs here delivered; to wit, by 
or, or combination of Mercury with Gold. 
Mercury is incapable of uniting with any earthy ſubſtances, 
not even with the metallic earths, when they are deprived 
of theit Phlogiſton, and conſequently have not the metalline 

Hence it follows, that when Mercury is triturated with 
articles of Gold, of earth, and of ſtone, mingled together, 
It unites with the Gold, and ſeparates it from thoſe hetero- 
geneous matters. Yet, if there be along with the Gold any 
other metal, in its metalline form, except Iron, the Mercu- 
7 will amalgamate with that alſo. This often happens to 

ilver, which beipg a perfect metal as well as Gold, is for 
that reaſon fometimes dug up in its metalline form, and even 


incorporated with Gold. When this is the cafe, the maſs 


I | that 
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the Amalgama, is a compound of Gold and Silver, which 
are to be ſeparated from each other by the metbeds we ſhall 
give for that purpoſe. . The 7 2 hs proceſs is therefore ap- 
plicable to Silver as well as Goll 

Sometimes Gold is intimately combined with ſuch mine - 
that caſe the mixed maſs mult, be roaſted before yon proceed 
to Amalgamation: for if the matters be pan” Ay 


recourſe. muſt be had to ſome particular methods; Which we 
ſhall deſcribe, when we come to treat of Silver, as theſe two 
perfect metals are to be treated in the ſame manner. 


43 ” 2 y R I 


numerous particles of earth with which they are encompaſſed, 
may the more readily iricorporate with the Mercury, Belides, 
it is the property of Mercury to take the form of a dark un- 
metallic powder, after being long rubbed with other matters 
ſo that it cannot be eaſily diſtinguiſhed from the particles 
earth. And hence, if you ſtill continue to . the mat- 
ters together, after the Amalgamation is completed, and waſh 


them again and again, the water that comes off will always 


look turbid, being impregnated with ſome particles of we 


Amalgam. This is eaſihy E for if you let the turbid 


4 


water ſettle, and diſtil the ſediment, you will obtain Quick- 
ſlrer fam Mw 7 Rmmũ m;ͥ m 

The ore is to be ſteeped in vinegar charged with alum, in 
order to cleanſe the ſurface of the Gold, which is often co- 
rered with a thin coat of earth that obſtructs the Amalga · 

Great care Muſt be taken that the Mercury a in 
this operation be very pure. If it be adulterated with any 
metallic ſubſtance, it muſt be freed therefrom by the methods 
which-we ſhall propoſe in their proper place. 


" The way of ſeparating Mercury from Gold is founded on 


the different properties of theſe two metallie ſubſtances; the 
one being exceedingly fixed, and the other very volatile. 
The union which Mercury contracts with the metals is not 
intimate enough, to give the new compound which reſults 
therefrom all the properties of either of. the two united ſub- 


ſtances; at leaſt ſo far as concerns their degrees of fixity and 
volatility, Hence it comes, " our Amalgam, the Gold | 


"commu- 


remains in the retort, after abſtracting the Mercury of 
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| | ſuch, for 
inſtance, as antimony ar arſenic, the fire will carry them off; 
ſo that, after roaſting, the Amalgamation will ſucceed. But 
ſometimes theſe matters are fixed, and require fuſion if ſo, 


Ores containing Gold muſt be waſhed before an Amalgam | 
is attempted ; that 2 metalline parts, being freed from the 
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communicates but very little of its fixity to the Mercury, and 
the Mercury communicates to the Gold but very little of its 
volatility. Yer if the Mercury be diſtilled off with 'a much 
greater degree of heat than is neceſſary to elevate it, a pretty 
conſiderable quantity of Gold will moſt certainly be carried 
OI ed i Se 8 
It is alſo of conſequence, on another account, that the 
fire be wy governed on this occaſion. For if too great 'a 
degree of heat be applied, and the fire afterwards lowered, 
the water in the receiver, which covers the nofe of the retort, 
will rife into its body, break it to pieces, and ſpoil the ope- 
ration. 8 | „ Od | 1 
The cauſe of this phenomenon depends on the 'property 
which air poſſeſſes of rarefying with heat and condenſing 
with cold, joined to its weight. As foon as the retort is 
acted on by a lefs degree of heat than acted on it the inſtant 
before, the air contained therein is condenſed, and leaves a 
vacuum, which the external air, by virtue of its weight, 
tends to occupy; but, the orifice of the retort being under wa- 
ter, the external air can no way gain admittance, but by 
8 in before it the water which intercepts its paſſage. 
This caution, as we obſerved above, muſt be applied to all 
ym where the veſſels are diſpoſed as they are in 
18. . 5 CAE Sar Me iin 6 SED 
Care muſt alſo be taken that the nofe of the retort be not 
placed too deep under water: for as the neck grows very 
warm during the operation, becauſe the degree of heat re- 
_ quired to raiſe Mercury is about three times greater than that 
which raiſes water, it may eaſily be broken by the contact of 
the*cold water in the recerwer. ho nh en Ree 
© This method of extracting Gold and Silver from their ores, 
by Amalgamation with Mercury, is not to be abſolutely de- 
pended on as a ſure proof of the quantity of thoſe metals that 
may be contained in the earth aſſayed Wy this means: for 
ſome ſmall part of the Amalgam is always loft in wafhing it; 
and, moreover, the Mercury, when ſqueezed through cha- 
moy, always carries with it a ſmall portion of Gold. 80 
that if you defire to know more exactly, by this method, the 
quantity of Gold or Silver contained in any earth, the Amal- 
gam muſt not be ſqueezed through chamoy, but diſtilled al- 
together. Much the ſureſt method of making an accurate 
aſſay is that by fuſion and ſcorification, which we ſhall de- 
ſeribe under the head of Silver. F 
In ſome countries, and eſpecially in America, he method 
of Amalgamation is uſed for extracting Gold an 3 in 
| | 1 arge 


32 1 ID - 0 vWF 
- 


prevent any dirt from falling in. 
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large quantities, from the matrices which contain them in 


their metalline form. Agricola and other metallurgiſts have 
deſcribed the machines by means whereof ſuch Amalgama · 
tions are managed. . 8 pid Pact 


coals, and then let it cool gradually, which will reſtore its 
ductility. * © „ OY 0 IE Hs 
When the plates are thin enough, make them red hot 
once more, and cut them into ſmall bits with a pair of ſheers. 
Put theſe bits into a tall, narrow-mouthed cucurbit, and 
pour on them twice their weight of good Aqua regis, made 
of one part Sal Ammoniac, or Spirit of Salt, and four parts 
Spirit of Nitre. Set the cucurbit in a ſand-bath moderately 
heated, ſtopping its orifice A with a paper coffin, to 
The Aqua regis will pre- 
ſently begin to ſmoke. © Round the little bits of Gold will 
be formed an infinite number of ſmall babbles, which will 
riſe to the ſurface of the liquor. The Gold will totally dif- 
ſolve, if it be pure, and the ſolution will be of a beautiful 
yellow colour: if the Gold be alloyed with a ſmall quantity 
of Silver, the latter will remain at the bottom of the veſſel 
in the form of a white powder. If the Gold be alloyed with 
much Silver, when the Gold is diſſolved the Silver will re- 


tain the form of the little metalline plates put into the 


veſſel penn e re eter 
When the diffolution is completed, gently pour off the li- 
quor into another low, wide-mouthed, glaſs cucurbit, taking 


care that none'of the Silver, which lies at the botrom'in the 


form of a powder, eſcape with the liquor, On this powder 
of Silver pour as much freſh ;{qua'regis as will cover it en- 
tirely ; and repeat this till you are ſure that nothing more 


can be taken up by it. Laſtly, having decanted the Agua 


regis from the Silver, waſh the Silver with a little Spirit of 
Salt weakened with water, and. add this Spirit of Salt to the 
N 5 a FF 2 | Aqua 
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Aqua rrgis in which your Gold is diſſolved. Then to the 
body containing theſe liquors fit a head and a receiver, and 
diſtil with a gentle heat, till the matter contained in the cu- 
curbit become dry. rate oat aro 


IT is certain that aqua regis is the true ſolvent of Gold, 
and that it does not touch Silver: ſo that if the Gold diſſolv- 
ed in it were alloyed with Silver, which is often the caſe, 
the two metals would by this means be pretty accurately ſe - 
parated from each other. But if you deſire to obtain from 
this ſolution a Gold abſolutely pure, you muſt free it, before 
you diſſolve it, from every other metallic ſubſtance but Sil- 
ver; becauſe agua regis acts upon moſt of the other metals 
and the ſemi · metals. We ſhall ſhew under the head of Sil- 
ver, as we promiſed before, how to purify a maſs of Gold 
and Silver from every other metallic alloy. Thither alſo we 
refer the common parting aſſay performed hy means of agua 


Fortis becauſe in that operation the Silver is diſſolved, and 


not the Gold. 1 | a} 
If the Gold put to diſſolve in aqua regis be pure, the diſ- 
ſolution is eaſily and readily effected. But if, on the con- 
trary, it be alloyed with Silver, the agua regis finds more 
difficulty in diflolying it. Nay, if the Silver exceed the 
Gold in quantity, the diſſolution will not take place at all, 
for the reaſons. adduced in our Theoretical Elements; of 
which we ſhall peak more fully when we come to treat of 
the Parting Aſſay. + as 
In the proceſs we directed the Gold to be diſſolved in a 


ral body. This precaution is neceſſary to prevent the los of 


ſome part thereof: tor it is the property of aqua regis to car- 
ry off along with it ſome of the Gold, eſpecially when there 
is any Sal Ammoniac in its compoſition, if the veſſel be 
heated while the diſſolution. is going on, or if the agua regis 
be very ftrong. Yet it is proper to make uſe of aqua regis 
that is too ſtrong: rather than too weak: for if it prove too 


| ſtrong, and be obſerved not to act upon the metal for that 


reaſon, it is eaſy to weaken it, by gradually adding ſmall 
quantities of pure water, till you perceive it begin to act with 
vigour, This is a general rule regarding all metallic diſſo- 

lutions in Acids. 5 ZjjCCCCͥͤ ! 
When the ſolution of Gold is evaporated to dryneſs, if 
you defire to reduce into a maſs the Gold duſt left at the 
* the cucurbit, you muſt put it into a crucible, and 
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calcined wine-leesz then cover the crucible cloſe, heat it with 
a moderate fire, which muſt-be aſterwards increaſed ſo as: to 
melt the contents. At the bottom of the crucible you will 


find a lump of Gold, over which the ſalts you added will be 


as it were vitrified. Theſe ſalts are added chiefly to promote 


the ſuſion mf the jm nn View bag ents FH eden - 
The Gold may, if you will, be ſeparated from its ſolvent 


without evaporating the ſolution as above directed. You 
need only mix with the ſolution a fixed or volatile Alkali by 
little and little, till you ſee no more precipitate fall, and then 
let the liquor ſtand to ſettle, at the bottom of which you will 
_ a ſediment : filter the whole, and dry what is left on the 


Both fixed and volatile Alkalis poſſeſſing, 455 hath been 


frequently repeated, a greater affinity with Acids than me- 


tallic ſubſtances have, they precipitate the Gold, and ſepa» 


rate it from the Acids in which it is diſſolved: but it is of 
great conſequence to take notice, that, if you attempt to 
melt this precipitated Gold in a crucible, it will fulminate as 
ſoon as it feels the heat, with ſuch a terrible exploſion, that, 
if the quantity be at all conſiderable, it may prove fatal to 
the operator: even rubbing it a little hard will make it blow 
up. This preparation is therefore called Aurum Fulninans.: 


Hitherto no ſatisfactory explanation hath been given of this 
phenomenon. Some Chymiſts conſidering, that, in the pre- 


cipitation of the Gold, a Nitre is regenerated by the union 
of the Alkali with the Nitrous Acid which enters into the 
compoſition of the aqua regis, imagine that ſome of this re- 
generated Nitre, combining with the precipitated Gold, takes 


fire and detonates, either by means of ſome ſmall portion of 


Phlogiſton that may be contained in the Alkali, or by means 
of that which conſtitutes the Gold itſelf. But, in the firſt 

ace, it is well known that Fixed Alkalis do not contain 
Phlogiſton enough to make Nitre detonate. Indeed, if 2 


Volatile Alkali be employed in the precipitation, a Nitrous 


Ammoniacal Salt will be formed, containing Phlogiſton e- 


any additional Phlogiſton: but this detonation of the Nitrous 
Ammoniacal Salt is not to be compared, as to the violence 


not find that Gold precipitated by a Volatile Alkali explodes 
with greater force than that precipitated by a Fixed Alkali. 
As for the Gold, it is certain that it ſuffers no decompoſition 
at all by fulminating. When fulminated under a glaſs bell, 

8 | | iQ 


nough to be capable of detonating without the”. concourſe of 


of its effects, with the fulmination of Gold. Beſides, we do 
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in ſueh ſmall. quantities as not to endanger the operator, the 
Gold is found ſcattered about under the bell in very _ par. 
Welker, without having undergone any alteration.” 
Others have fancied this fulmination of the Gold to bt 
nothing but the decrepitation of the Sea- ſalt that is regene- 
rated, in the precipitation of the metal, by the Fixed Alkali 


- uniting with the Acid of Sea-ſalt which makes part of the 


aqua regis. But to this it may be ſaid, that Gold precipi- 
tated by a Volatile Alkali fulminates as violently as that 
precipitated by a Fixed Alkali; and yer no ſea- ſalt can be 


formed in the liquor by the addition of a Volatile Alkali, 


but only a Sal Ammoniac which has-not the property of de- 
crepitating. Moreover, there is no compariſon, as to the ef- 


fects, between the decrepitation of Sea-ſalt and the 3 
| nation of Gold. 


Nor, laſtly, can this fularinaion * e as it is 
ſome, to the effort made by the Salts to eſcape from amidſt 


the particles of Gold, in which they are ſuppoſed by them 


to be impriſoned: for then we might deprive this Gold en- 
tirely of its fulminating quality by only boiling it in water, 
and ſo waſhing off all the ſaline particles, which probably ad- 
here to its ſurface only. It is plain there is great room for 


very beautiful diſcoveries on this ſubject. In Walerius's Mi- 
neralogy we find ſome obſervations that may throw a little 


light on the point before us. 

The quantity,” ſays he, « of fulminating Gold preci- 
te pitated exceeds that of the Gold diſſolved: if the aqua re-. 
te git be made with Sal Ammoniac the exploſion will be 


«ſtronger; it will alſo be more violent if the ſolution be 


«© precipitated with a Volatile Alkaly: than if a Fixed Alkali 
« be uſed for that purpoſe.” 


One of the ſpeedieſt and eabeſt- merhods' to deprive this 


| Gold of its fulminating quality, is to grind in a mortar twice 


as much flowers of Sulphur as you have Gold to reduce, 
mixing your ſulminating Gold therewith by little and little, 
as you grind them together; then to put the mixture into a 
erucible, and heat it juſt enough to melt the Sulphur. Part 
of the Sulphur will be diſſipated in vapours, and the reſt 
will burn away. When it is quite conſumed, increaſe the 


fire ſo as to make the crucible red- hot. When you perceive 


no more ſmell of Sulphur, pour on the Gold a little Borax, 


previouſly melted in another crucible with a Fixed Alkali, as 


calcined Wine - lees, or Nitre fixed with Tartar; and then 
raiſe the fire ſufficiently to make the whole flow. one — 
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fuſion is completed, you will find a button of Gold at the 
bottom of the crucible under the Salts © 


* 


Fulminating Gold may alſo be reduced by pouring on it a 


ſufficient quantity of Fixed Alkali reduced to a liquor, or of 
oil of Vitriol, evaporating all the \moiſture,'- and gradually 
throwing what remains, mixed up with ſome pinguinous mat- 
ter, into a crucible kept red-hot in à furnace. The reaſon 
why theſe ſubſtances deprive the Gold of its fulminating qua: 
lity, depends on the cauſes that produce the fulmination- 
Sold may alſo be ſeparated from aqua regis, and precipi- 
tated by the means of ſeveral metallic ſubſtances that have a 
greater affinity, either with aqua regit, or with one of the 
two Acids that compoſe it. Mercury is one of the fitteſt for 
this purpoſe. On dropping a ſolution of Mercury in the 
Nitrous Acid by little and little into a ſolution of Gold, the 
mixture becomes turbid, and a precipitate is formed. Con- 
tinue dropping in more of the ſolution of Mercury till no 
more precipitate falls; then let the liquor ſtand to ſettle, and 
at the bottom of it you will find a ſediment, which is the 
precipitated Gold: pour off the liquor by inclination, and 
waſh the precipitate with fair water. 

Mercury hath a greater affinity with the Marine than with 
the Nitrous Acid. The affinity which Mercury hath with 
the Marine Acid is alſo greater than that of Gold with the 
Marine Acid; for unleſs this Acid be affociated either with 
the Nitrous Acid, or at leaſt with a certain proportion of 
Phlogiſton, it will not diſſolve Gold. Hence it comes, that 
when a ſolution of Mercury in the Nitrous Aeid is dropped 
into a ſolution of Gold in aqua regis, the Mercury unites 


with the Acid of Sea-ſalt, which is an ingredient in the 
aqua regis: but the Marine Acid cannot on this occaſion 


join the Mercury, without deſerting the Gold and the Ni- 
trous Aeid with which it was united; and then the Gold, 
which cannot be kept in ſolution by the Nitrous Acid alone, 


is forced to quit its ſolvent and precipitate. The liquor, 


therefore, that now floats over the Gold thus precipitated, 


muſt contain Mercury united with the Acid of Sea-falt: and 


in fact it yields a true Corroſive Sublimate, which is known 


to be a combination of Mercury with the Marine Acid. 


Mercury diſſolved in Spirit of Nitre is employed to procure 
the precipitation we are ſpeaking of; becauſe metallic ſub- 
ſtances, when ſo comminuted by an Acid, are much fitter for 
ſuch experiments than when they are in a concrete form. 

Gold precipitated in this manner by a metallic ſubſtance 
doth not fulminate, | 
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T2 To diſſolve Gold by Liver of Sulphur. +7 Is 


IE 1 8 


1 equal parts of common Brimſtone, and a 
very ſtrong Fixed Alkali; for inſtance, Nitre fixed by 
Charcoal. Put them in a erucible, and melt the mixture, 
ſtirring it from time to time with a ſmall rod. There is no 
occaſion to make the fire very briſk ; becauſe the Sulpbur fa- 
cilitates the fuſion of the Fixed Alkali. Some ſulphureous 
vapours will riſe from the crucible; the two ſubſtances will 
mix intimately together, and form a reddiſn compound. 
Then throw into the crueible ſome little pieces of Gold beat 
into thin plates, ſo that the whole do not exceed in weight 
one third part of the Liver of Sulphur: raiſe the fire a little, 
As ſoon as the Liver of Sulphur, is perfectly melted, it will 
begin to diſſolve the Gold with ebullition; and will even e- 
mit ſome flaſhes of fire. In the ſpace of a few minutes — 
Gold will be entirely diſſolved, eſpecially if it was cut an 
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_ Tre: proceſs here deliveted is taken from M. Stahl. The 
defign of that ingenious Chymiſt's inquiry was to diſcover 
- how: Moſes could burn the golden calf, which the Iſraelites 
1 had ſet up and worſhipped while he was on the mount; how - 
1 be could afterwards reduce that calf to powder, throw it into 
= the water which the people uſed, and make all who had 
= apoſtatized drink thereof, as related in the Book of Exodus. 
* M. Stahl, having firſt obſerved that Gold is abſolutely un - 
1 alterable and indeſtructible by the force of fire alone, be it 
ever ſo violent, concludes, that without a miracle Moſes 
could not poſſibly perform the above-mentioned operations 
on the golden calf any way but by mixing with the Gold I * 
ſome matter qualified to alter and diſſolve it. He then takes b 
notice, that pure Sulphur does not aCt upon Gold at all, and n 
that many other ſubſtances, which are thought capable of di- b 
viding and diflolving it, cannot however do it ſo completely 0 
as is neceflary to render that metal ſuſceptible of the effects 
related. He then gives the method of diſſolving it by Liver f 
of Sulphur, deſcribed in the proceſs. : 7 5 
| | | 5 wer 
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Liver of Sulphur diſſolves | kkewiſe-all-the the other metals: 
but M. Stahl obſerves, that it attenuates Gold more than any 
other metallic ſubſtance, and unites with it much more in; 

timately than with the reſt. This appears from what hap- 


pens, on attempting to diſſolve in water any. of the mixts re- 


ſulting from the union of another metal with the Liver of 
olchagz for then the metal ſeparates, and appears in the 
form of a powder or fine calx; whereas, when Gold is unit 
ed with Liver of Sulphur, the whole compound diſſolves in 
water ſo perfectly, that the Gold even paſſes with the Liver 
of Sulphur through the pores of filtering paper. 


4 
If an Acid be poured into a ſolution of this . 5 


of Gold with Liver of Sulphur, the Acid? unites with the 


Alkali of the Hepar, and the Gold falls to the bottom of 
Nen uor along with the Sulphur, which doth not quit it. 


Iphur thus precipitated with the Gold is caſily carried 


2 5 a ſlight torrefaction, after which the Gold remains ex- 


ceedingly comminuted. The Sulphur of this compound may 


alſo be deſtroyed by torrefaction, without thei trouble of a 
previous ſolution and precipitation, and then alſo the Gold 
remains ſo attenuated as to be miſcible with liquors, and 
floats on them, or ſwims in them, in ſuch a manner that it 


may eaſily be ſwallowed, with them in drinking. From all 


this M. Stahl concludes there is great reaſon to believe it was 


by means of the Liver of Sulpbur that Moſes: divided, and 
in a manner calcined, the golden calf, ſo that he . min- 
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5 auen Gold "OS . ate metallic Suhtancer by means 


Hs put. the Gold you 3 to on into a a cru- 


cible, ſet it in a melting furnace, cover it, and make 


old flow. When the metal is in fuſion caſt upon it, 


by a little at a time, twiee its weight of pure crude Anti- 
mony in powder, and after each projection cover the cruci- 


ble again immediately: this done keep the matter in fuſion 


for a fe minutes. When you perceive that the metallic 
mixture is perfectiy melted, and that its ſurface begins to 
ſparkle, pour it out into a hollow iron cone, previouſly heat - 


ed, and ſmeared on the inſide with tallow. Immediately 


irike with a hammer the floor on which the cone- ſtands; 
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and when all is cold, or at leaſt ſufficiently fixed, invert the 
cone and ſtrike it: the whole metallic maſs will fall out, and 
the under part thereof, which was at the point of the cone, 


will be a Regulus more or leſs yellow as the Gold was more 
or leſs pure. On ſtriking the metallic maſs the Regulus will 
freely part from the ſulphureous cruſt at top. 


Return this Regulus into the crucible, and melt it. Leſs 


fire will do now than was required before. Add the ſame 


quantity of Antimony, and proceed as at firſt. Repeat 
the ſame operation a third time, if your Gold be very im- 

ure. "3 | Way WY ; M 
Then put your Regulus into a good crucible, much larger 
than is neceflary to hold it. Set your crucible in a melting 
furnace, and heat the matter but juſt enough to make it 
flow, with a ſmooth, brilliant ſurface. When you find it 
thus conditioned, point towards it the noſe of a long · ſnout - 
ed pair of bellows, and there with keep gently. and conſtant- 


_ ly blowing. There will ariſe from the crucible a conſidera- 


ble ſmoke, which will abate greatly when you ceaſe to blow, 
and increaſe as ſoon as you begin again. You muſt raiſe the 
fire gradually as you approach towards the end of the opera- 


tion. If the ſurface of the metal loſe its brilliant poliſh, 


and ſeem covered with a hard cruſt, it is a ſign the fire is 
too weak; in which caſe it muſt be increaſed, till the ſurface 
recover its ſhining appearance. At- laſt, when no more 
ſmoke riſes, and the ſurface of the Gold looks neat: and 
greeniſh, caſt on it, by little and little, ſome pulverized: Ni- 
tre, or a mixture of Nitre and Borax. The matter will 
{ſwell up. Continue thus adding more Nitre gradually, till 
no commotion 1s thereby produced in the crucible; and then 


let the whole cool. If you find, when the Gold is cold, that 


it is not tough enough, melt it over again; when it begins 
to melt, caſt in the ſame Salts as before; and repeat this till 
it be perfectly ductile. | 
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AN TIMONY. is a compound, conſiſting of a ſemi - metal- 


lie part united with about a fourth part of its weight of com · 
mon Sulphur. It appears, in the ninth column of the Ta- 
ble of Affinities, that all the metals, Mercury and Gold ex- 
cepted, have a greater affinity than the reguline part of An- 
timony with Sulphur. If therefore Gold, adulterated with 
a mixture of Copper, Silver, or any other metal, be melted 
with Antimony, thoſe metals will unite with the Sulphur of 


the 


oo, — 
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the Antimony, and ſeparate it fram the reguline part, which 
being thus ſet free will combine and be blended with the 
Gold. Theſe two metallic ſubſtances, forming a maſs far 
heavier than the other metals mixed with the ſulphur, fall 
together to the bottom of the 'crucible in the form of a Re- 
gulus, while the others float over them like a fort of ſcoria 
or flag: and thus the Gold is freed from all alloy but the re- 
guline part of the Antimon y NR Lo ns 

As all-the other metals have a great affinity with Sulphur, 
and Gold is the only one that is capable of reſiſting its action, 
one would think Sulphur alone might be ſufficient to free it 
from the metals combined with it, and that it would there- 
fore be better to employ pure Sulphur, in this operation, 
than to make uſe of Antimony; the reguline part of which 
remaining united with the Gold requires another long and 


laborious operation to get rid of it. Fo TION 
Indeed, ftrictly ſpeaking, . Sulphur alone would be ſuffici- 
ent to produce the deſired ſeparation : but it is proper to ob- 
ſerve, that, as Sulphur alone is very combuſtible, moſt of it 
would be conſumed in the operation before it could have an 
opportunity to unite with the metallic ſubſtances; where- 
as, when it is combined with the Regulus of Antimony, it 
is thereby enabled to bear the action of the fire much longer 
without burning, and conſequently is much fitter for the 


- purpoſe in queſtion. Beſides, if we were to make uſe of 


pure Sulphur, a great part of the Gold, which is kept in 
perfect fuſion, and its precipitation facilitated, by the Regu- 
lus of Antimony, would remain confounded with the Sul- 
phareons Reta 7 EE ITE. 1 5 | 


Nevertheleſs, ſeeing the metals with which Gold is alloy= 


ed cannot be ſeparated from it by Antimony, but that a quan- 
tity of Regulus proportioned to the quantity of the metals 
ſo ſeparated will unite with the Gold, and that the more 
Regulus combines with the Gold, the more tedious, charge- 
able, and laborious will the operation prove, this conſidera- 
tion ought to have ſome influence in directing our proceſs. 
Therefore, if the Gold be very impure, and worſe than ſix- 
teen carats, we muſt not mix it with crude Antimony alone, 
but add two drams of pure Sulphur for every carat the Gold 
wants of ſixteen, and leſſen the quantity of Antimony in 
proportion to that of the real Gold. © © © 
It is neceſſary to keep the crucible clofe covered, after 
mixing the Antimony with the Gold, to prevent any coals 


from falling into it: for, if that ſhould happen, the melted 
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maſs would puff up conſiderably, and might perhaps run 
,,, A EN ts ot 
_ The inſide of the cone, into which you pour the melted 
metallic maſs, . muſt. be greaſed with tallow, to prevent its 
ſticking thereto, and that it may come eaſily out. Striking 
the oor, on which the cone with the melted metal ſtand 
belps the precipitation and deſcent of the Regulus of Go 
and Antimony to the bottom of the cone. 
Leſs fire is requiſite to melt this compound Regulus, in 
order to add freſh Antimony, than was neceſſary before the 
Gold was mixed with the reguline part of the Antimony; 
becauſe this metallic ſubſtance, being much more fuſible 
than Gold, prometes its melting. The. Antimony is mixed 
with the Gold by repeated projections, that the ſeparation of 
the metals may be accompliſhed with the greater eaſe and 
accuracy. Yet the operation might be ſucceſsfully perform- - 
ed, by putting in all the Antimony at once, and with one 
melting only. 5 i 
The metalline maſs found at the bottom of the cone aſter 
all theſe operations, is a mixture of Gold with the reguline 
part of the Antimony. All the reſt of the proceſs conſiſts 
only in ſeparating this reguline part from the Gold. As Gold 
is the moſt fixed of all metals, and as the Regulus of Anti- 
mony cannot bear the violence of fire without flying off in 
vapours, nothing more is neceſſary for this purpoſe but to 
expoſe the compound, as directed in the proceſs, to a heat 
ſtrong enough and long enough continued, to diſſipate all 
the Regulus of Antimony. This ſemi-metal exhales in the 
form of a very thick white ſmoke. It is proper to blow 
gently into the crucible during the whole operation; becauſe 
the immediate contact of the freſh. air inceſſantly thrown 
in promotes and conſiderably increaſes the evaporation: and 
this is a general rule applicable to all evaporations. | 


& 5 * 


The fire muſt be gradually raiſed as the Regulus of Anti- 
mony is diſſipated, and the operation draws towards an end; 
becauſe the mixed maſs of Regulus of Antimony and Gold 
becomes ſo much the leſs fuſible as the proportion of the Re- 

gulus is leſſened. Though the Regulus of Antimony be ſe- 
parated from the Gold in this operation, becauſe the latter is 
of ſuch a fixed nature that it cannot be volatilized by the 
degree of fire which diſſipates the Regulus; yet, as the 
Regulus is very volatile, it will undoubtedly carry up ſome 
of the Gold along with it, eſpecially if you hurry. on the 
evaporation too faſt, by applying too great a degree of fire, 
by blowing too briſkly into the crucible, and ſtill more if 
| % . | you 
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you evaporate your mixture in a broad flat veſſel inſtead of 2 
crucible. All theſe things mult therefore be avoided, if you 


would loſe no more Gold than you needs muſt. 


However, unleſs the evaporation be carried to the utmoſt, 
by the means above pointed out, a ſmall portion of the Re- 
gulus of Antimony will always remain combined with the 
Gold, which defends it from the action of the fire. This 
ſmall portion of Regulus hinders the Gold from being per- 
fectly pure and ductile. In order therefore to conſume and 


ſcorify it, we caſt Nitre into the crucible when we perceive 


it to emit no more white vapours. 

We know that Nitre has the property of ceducing all me⸗ 
tallic ſubſtances to a calx, Gold and Silver excepted; becauſe 
it deflagrates with the phlogiſton to which their meralline 
form is owing : but as this accenfion of the Nitre occafions 
2 tumid efferveſcence, care muſt be taken to throw it in but 
by little and little at a time; for if too much be projected at 
once the melted mattet will run ov rr. 

This operation might be conſiderably abridged b taking 
advantage of the property which Nitre poſſeſſes. of thus con- 
long the- phlogiſton of metallic ſubſtances z as by means 
ther 
corporated with the Gold, without having recourſe. to a long 
and tedious evaporation. But then we ſhould at the ſame 
time loſe a much greater quantity of Gold, by reaſon of the 
tumult and ebullition which are inſeparable from the detona- 
tion of Nitre. On the whole, therefore, if Nitre be made 
uſe of to purify; Gold, great care muſt be taken to apply "ou 
— little of it at a time. 

All che Silver that was mixed with the Gols, and indeed 
a little of the Gold itſelf, remains confounded with the ſul-. 
phureous ſcoria, which floats upon the Golden Regulus after 
the addition of the Antimony: we ſhall ſhew in the Chap- 
ter on Silver how theſe two metals are to be ſeparated from 
the Suhr 8 


. . —— % 
»4 ad 5 TI —_ . N 
* ny - 7 


we might deſtroy all the Regulus of Antimony in- 
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PROCESS 1. 


To feparate Silver from its Ore, . means 7 Seorficatio 
wry Lead. 


# y 4 6 1 1 Z 2 Pp * 5 


EAT ro powder i in an iron mortar ' the” ore PW which 
you mean to ſeparate the Silver, having firſt roaſted it 
well in order to free it from all the Sulphur and Arſenic that 


* 


1 {7 


it may contain. Weigh it exactly: then weigh out by itſelf 
eight times as much granulated Lead. Put one half of this 


Lead into a teſt, and ſpread it equally thereon : upon this 
Lead lay your ore, and cover it quite over with Hye remain- 
ing half of the Lead. 

Place the teſt thus loaded under the mul cad of the 
muffle in a cupelling furnace. Light your fire, and increaſe 
it by degrees. If you look through one of the apertures in 


the door of the furnace you will pereeive the ore, covered 


with calcined Lead, ſwim upon the melted Lead. Preſent- 
ly afterwards it will grow ſoft, melt, and be thrown towards 
the ſides of the veſſel, the ſurface of the Lead appearing in 


the midft thereof bright and ſhining like a luminous diſc: 


the Lead will then begin to boil, and emit fumes. As ſoon 
as this happens, the fire muſt be a little checked, fo that the 
ebullition of the Lead may almoſt entirely ceaſe, for about 


a quarter of an hour. After this it mult be excited to the 


degree it was at before, ſo that the Lead may begin again to 
boil and fmoke. Its ſhining ſurface will gradually leſſen, and 
be covered with ſcoriæ. Stir the whole with an iron hook, 
and draw in towards the middle what you obſerve towards 
the ſides of the veſſel; to the end that, if any part of the ore 
ſhould ſtill remain undiflolved by the Lead, it may be mix» 

ed therewith. 
When you perceive that the matter is in perfect fuſion, 
that the greateſt part of what ſticks to the iron hook, when 
ou dip it in the melted matter, ſeparates from it again, and 
drops back into the veſſel; and that the extremity of this in- 
n 
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firument, when grown cold, appears varniſned over with a 


thin, ſmooth, ſhining: cruſt; you may look on theſe as 
marks that the buſineſs is done, and the more uniform and 
evenly the colour of the cruſt is, the more ae may you 
judges the ſcorification to be. 

Matters being brought to this — 4 Hi the teſt with 2. 
pair of tongs from under the muffle, and pour its whole con- 
tents into an iron cone, firſt heated and greaſed with tallow. 
This whole operation laſts about three quarters of an hour. 
When all is cold, the blow of a hammer will part the Re- 


gulus from the ſcoriaz and as it is not poſſible, how perfect 


ſoever the ſcoriſication be, to avoid leaving a little Lead con- 
taining Silver in the ſcoria, it is proper to pulverige this ſco- 
ria, and ſeparate therefrom whatever extends under the n 
mer, in order to add 1 it 4 che en, e e ee 


$ % 2 © 


OBSERVATIONS. 1902 «&. 


\ SILVER, as well as Gold, is often found quite pure, and. 
under its metalline form, in the bowels of the earth; and in 
that caſe it wo. be ſeparated from the ſtones or ſand in which 
it is lodged by ſimple waſhing, or by Amalgamation with Mer- 


cury, in the ſame. manner as before directed for Gold. But 


it alſo happens frequently, that Silver is combined in the ore 
wy other metallic ſubſtances and minerals, which wall not 
admit of this proceſs, but force us g employ her —_— 
of ſeparating it from them. 15 
Sulphur and Arſenic are the ſubſtances to hk Silver 
and the other metals uſually owe their mineral ſtate. Theſe 
two matters are never very. cloſely united with Silver; but 
may be pretty eaſily ſeparated from it by. the action of fire, 
and the addition of Lead. If Arſenic 4 redominant in 2 
Silver ore, it will unite with the Lead by te help of a pret- 
ty moderate heat, and quickly convert a conſiderable quanti- 
ty thereof into a penetrating fuſible glaſs, which has the pro- 
perty of ſcorifying with eaſe all ſubſtances that are [capable 
of ſcorification. 

When, Sulphur predominates, the ſcorification. proceeds 
more flowly, and doth not always ſucceed;; becauſe that mi- 
neral combined with Lead leſſens its fu6bility, and retards 
its vitrification. In this caſe, part of the Sulphur muſt be 
diſſipated by roaſting : the other part unites. with the Lead; 
and that, being rendered lighter by this union, floats on the 


reſt, of the mixture, which chiefly contains the Silver. At 
ſte the 3 Joing action of the air, a of the 8 the 


pottion 
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portion of Sulphur that had united with the Lead: the Lead 


vitriſies and reduces to a ſcoria whatever is not either Silver 


or Gold: and thus the Silver being diſentangled from the 
heterogeneous matters with which it was united, one part 


thereof being diſſipated and the other vitrified, combines 


with the portion of Lead which is not vitrified, and falls 
through the ſcoria, which, to favour'i its deſcent, muſt be i 1 
3 füſten. 

The whole proceſs, 3 conliſts of three diſtin ope- 
rations. The firſt is Roaſting, which diſſipates ſome of the 
volatile ſubſtances found united with the Silver: the ſecond 
is Scori fi cation, or the Vitrification. of the fixed matters alſo 
united with the Silver, ſuch as ſand, ſtones, metals, &c: 
and: the third ĩs precipitation, or the ſeparation of the Silver 
from the ſcoria. The two firſt are, as hath. been W pre- 
Paratives for the laſt, and indeed produce it. 

As every thing ve ſaid concerning Gold, when we treated 
of the proceſs of Amalgamation, is to be applied to Silver, 
which may be extracted by the ſame method when it is in 
is metalline form; in the ſame manner, all we now advance 
touching the method of extracting Silver by Scorification, 
when it is depraved with a mixture of heterogenous matters, 
is equally applicable to Gold in the ſame circumſtances: 


and indeed N almoſt en contains more or leſs Gold 


naturally. 5 

In the proceſs we Uirefted,” Fr ak ore . ſhould bb: ales 
rized before it be expoſed to the fire, with a-view to enlarge 
its ſurface, and by that means facilitate the action of the 
Lead upen it, as well as the evaporation of its volatile parts, 
We recommended the precaution of ſfackening the fire a 
little at the beginning of the operation, only to prevent the 
Lead from being too haſtily converted into litharge, leſt it 
ſhould penetrate and corrode the teſt before it had wholly 
diſſolved the ore: but if we were perfectly certain of the 
veſſel's being ſo good as to be in no danger of penictration 15 
the Lead, this precaution would be needleſs. 

It is proper to add eight parts of Lead for one of ore; 
though fo much is not always abſolutely neceſſary, eſpecially 
when the ore is very fuſible. The ſucceſs of this operation 
depends-chiefly on the completeneſs of the Scorification ; and 
therefore the addition of more Lead than enough is attended | 


with no inconvenience: for, as it always promotes the Sco- 


rification, it can never do any harm. 
If the ore be mixed with ſuch earthy and ſtony parts as 
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bove required as ſigns of a perfect ſcorificatioo. 
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1 cult of fufion, even though the ſtones ſhould be ſuch as are 


moſt diſpoſed to vitrify; becauſe the moſt fuſible earths and 
ſtones are always leſs ſo than moſt metallic ſubſtances.” In 
that caſe it will be neceſſary, for effecting the Scorification, 
to mix thoroughly with the pulverized ore an equal quantity 


of Glaſs of Lead, to add twelve times as much granulated 


Lead, and then to proceed as directed for a fuſible ore; ex- 
poſing the mixture to a degree of fire ſtrong enough, and 
long enough kept up, to give the ſcoria all the properties a- 
E 2 
Silver ore is ſometimes mixed with Pyrites, and the ore of 
Arſenic, or Cobalt, which alſo make it refractory. As the 
Pyrites contain a large quantity of Sulphur, which is very 
volatile as well as Arſenic; in ckis caſe it is proper to begin 
with freeing the ore from theſe two extraneous ſubſtances: 


This. is eaſily done by roaſting: only be ſure, when you firſt 


expoſe the ore to the heat, to cover the veſſel in which you 
roaſt it, for ſome minutes, with an inverted veſſel of the fame 
width; becauſe ſuch ſorts of ore are very apt to fly when they 
firſt feel the heat. | „ 
After this uncover it, and leave it expoſed to the fire till 
no more ſulphureous or arſenical matters riſe. Then mix it 
with the ſame quantity of Glaſs of Lead as we ordered fot 
ores rendered refractory by the admixture of earths or ſtones, 
and proceed in the ſame manner. 

It is: the more neceſſary to roaſt Silver ore infected with 
Sulphur and Arſenic, becauſe, as Sulphur obſtructs the fu · 
ſion of Lead, it cannot but do hurt, and protract the opera- 
tion; and Arſenic does miſchief, on the other hand, by ſco- 


riſying a very great quantity of Lead too haſtily. 


When the Sulphur and Arſenic are diſſipated by roaſting, | 


the ore muſt be treated like that which is rendered refractory 


by ſtony and earthy matters; for as the pyrites contain much 
iron, there remains, after the Sulphur is evaporated, a con- 
ſiderable quantity of martial earth, which is difficult to ſcori- 


fy. The pyrites, as well as the cobalts, contain moreover an 


unmetallic earth, which is hard to fuſe, EE 
The general rule therefore is, when the ore is rendered 
refractory by any cauſe whatever, to mix it with Glaſs of 
Lead, and to add a larger quantity of granulated Lead. Yet 
ſome ores are ſo refractory that Lead alone will not do the 
buſineſs, and recourſe muſt be had to ſome other flux. That 


* 


which is fitteſt for the preſent purpoſe is the Black Flux, 


compoſed of one part of Nitre and two parts of ' Tartar defla- 
grated together. The Phlogiſton contained in this quanticy 
: Hh = . 
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of Tartar is more than ſufficient to alkalizate the Nitre, 
This Flux, therefore, is nothing more than Nitre alkalizated 
by Tartar, mixed with ſome of the ſame Tartar that hath 


not loſt its e ee and is «dy reduced to a fort 1 


The White Flax is alſo ve fit to promote eng — 


| this occafion the Black Flux is preferable, becauſe the Joy 


| 269d of the Black Flux prevents the Lead from being too 
n converted to litharge, and ſo gives it time to diſſolve the 
metallic matters. The White Flux, which is the- reſult of 
equal parts of Tartar and Nitre alkalizated together, being 
no more than an Alkali deſtitute of Phlogiſton, or contain- 
ing but very little, doth not poſſeſs this advantage. 
If Silver ſhould be combined in the ore with Iron in its 
metalline ſtate, which however does not commonly ba 
then, i in order to ſeparate them, the Iron muſt be deprived 
of its Phlogiſton, and converted to a crocus before the mix- 


| ed maſs be melted with Lead; which may be done by dif 


folving it in the Vitriolic Acid, and then GRE the 
Acd-; 

We are neceffitated to make uſe of this Es: * 
cauſe Iron in its metalline form cannot be diſſolved either by 
Lead or by the Glaſs of Lead; but when it is redueed to a 
calx, litharge unites with it and ſeoriſies it. 

If you have not at hand the utenfils neceſſary for performs 
ing the operation we have been defcribing in a teſt, and un- 
der the muffle; or if you have a mind to work on a greater 
quantity of ore at a time, you may make uſe of a crucible 
for the purpoſe, and perform the operation. in a WEL fur · 


nace. 


In this caſe the ore muſt be prepared, as aboue direQted, 
according to its nature, and mixed with a proper quantity of 
Lead and Glafs of Lead; the whole put into a good cruci- 
ble, leaving two thirds thereof empty, and covered with a mix · 
ture of Sea-ſalt and a little Borax, both very dry, to the 


- thickneſs of a full balf inch. 


This being done, ſet the crucible in the midſt of a + 


ing furnace, raiſe the coals quite to the lip of the erucible; 


light the fire; cover the furnace with its dome; but do not 
urge the fire more than is neceſſary to bring the. mixture to 
perfect fuſion: leave it thus in fulion for a good quarter of 
an hour; ſtir the whole with a bit of ſtrong iron wire; then 


let it cool; break the — and ſeparate the Regulus 
en * n 
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The Salts added on this occaſion are fluxes; and thai: uſe 
is to procure a perfect fuſion of the ſcoria. | 
If the melted matters be left expoſed to the "a NE" in 


a a teſt or in a crucible, longer than is above preſcribed, the 


portion of Lead, that hath united and precipitated with the 
Silver, will at laſt vitrify, and at the fame time ſcorify all 
the alloy with which that metal may be mixed. But as there 


are no Veſſels that can long endure the action of litharge, 


without being pierced. like a ſieve, ſome. of the Silver may 
eſcape through the holes or fiſſures of the veſſel, and fo be 
loſt. It is better, erefore, to complete the pals 7 2 4 


your Silver, by the Ig of the e the AK en 


which e 
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The refining of Silver by the Capel 


T. a eupel capable ol containing one dbird more 
4 matter than you have to put into it: ſet it under the 
muffle of a furnace, like that deſcribed in our Theoretical 
Elements, as peculiarly appraponged to this {art of operation. 
Fill the furnace with charcoal; light it; make the cupel red- 
hot, and keep it ſo till all its — — be evaporated; that is, 
for about a good quarter of an hour, if the cupel be made 


— 


„ Lib M46 


wholly of the aſges of burgt bones; and for A whole hour, if 
there be any waſhed wood- aſh in its compoſition. 


Reduce the Regulus which remained | after the preceding 
operation to little thin plates, flatting them with a ſmall 


hammer, and ſeparating them carefully from all the adherent 


ſcoria. Wrap theſe in a bit of paper, and with a ſmall pair 
of tongs put them gently into the cupel. When the paper 
is conſumed the Regulus will ſoon melt, and the ſcoria, 
which will be gradually produced by the Lead as it turns to 


litharge, will be driven to the ſides of the cupel, and imme 


diately abſorbed thereby. At the ſame time the cupel will 
aſſume a yellow, brown, or hlackiſh colour, en to the 
quantity and nature of the ſcoria imbibed by it. 

When you ſee the matter in the cupel in a violent ebulli- 
tion, and emitting much ſmoke, lower the fire by the me- 
thods formerly preſcribed. . Keep up ſuch a degree of heat 


only that the ſmoke which aſcends from the matter may not 


riſe very high, and that you may be able to diſtinguiſh the 


i which: the cupel as! from the ſcoria. 
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Inereaſe the dre by degrees, as more and more litharge i is 
1 and abſorbed: If the Regulus examined by this aſſay 
contain no Silver, you will fee it turn wholly into ſcoria, and 
at laſt diſappear. Wben it contains Silver, and the quantity | 
of Lead is much ditniniſhed, you will perceive little vivid 
iriſes, or beautiful rain-bow colours, ſhooting ſwiftly: along 
its ſurface, and crofling each other in many different direc- 
tions. At laſt, when all the Lead is deſtroyed, the thin dark 
ſkin, that is continually protruded by the Lead while it is 
turning into litharge, and which hitherto, covered the Silver, 
fuddenly diſappears; and, if at this moment the fire happen 
not to be ſtrong enough to keep the Silver in fuſion, the fur. 
face of that metal will at once dart out a dazzling ſplendour: 
but, if the fire be ſtrong enough to keep the ſilver in fuſion, 
though freed from all mixture of Lead, this change of co- 
lour, which is called its fulguration, will not be ſo percepti- 
ble, and the Silver will appear like a bead of fire. 

Theſe phenomena ſhew that the operation is finiſhed. But 
the cupel muſt ſtill be left a minute or two under the muffle, 
and then drawn ſlowly out with the iron hook towards the 
door of the furnace. When the Silver is ſo cooled as to be 
but moderately red, you may take the cu el from under the 
muffle with your little tongs,” and in the middle of its cavity 
you will find an exceeding white bead of Silver, the lower 

| ods 17 8 n be eee __ "ou of little: argon 1 
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TRE Regulus obtained by the former proceſs confilis 455 
e of the Silver contained in the ore, alloyed with the 
other metals that happened to be mixed therewith in its mi- 
neral ſtate, and a good deal of the Lead that was added to 
precipitate the Silver. The operation of the cupel may be 
conſidered as the ſequel of that proceſs, being intended only 
5 —_ into a ſcoria whatever is not Gold or Silver. Lead 

of all metals that which vitrifies the moſt eaſily, which 
promotes the vitrification of the reſt, and the only one 

wh when vitrified, penetrates the cupel, and carries along 
with it the other metals which it hath vitrified, is conſequent- 
ly the fitteſt for that purpoſe. We ſhall ſee in its place, that 
Biſmuth hath the ſame properties with n and aer m 

ſubſtituted for it in this operation. 

Care muſt be taken to chuſe a cupel of a proper capacity. 
Indeed it ſhould rather be too big than too little: becauſe the 
| ern is no way e judiced by * exceſs in its ſize; 
whereas, 
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chap. 2 PRACTICE or CHYMISTRY. 
whereas, if it be too ſmall, it will be over-doſed with Lead, 


and at laſt the litharge, which deftroys every thing, will 'cor- 


rode its cavity, and eat holes through the very body of the 


veſſel. Add, that the aſhes, of which the cupel is made, being 


once glutted with litharge, abſorb it afterwards but flowly, 


and that the quantity of this vitrified litharge, becoming too 
great to be contained in the ſubſtance of the veſſel, exſudes 
through it, and drops on the floor of the muffle, which it 
corrodes and renders unequal; and moreover ſolders to it the 
veſſels ſet thereon: It may be laid down as a general rule 
for determining the fize of a cupel, that it weigh, at leaſt, 
half as much as the metallic maſs to be refined in it. 
It is alſo of the utmoſt conſequence that the cupel be well 
dried before the metal be put into it. In order to make ſure 


of this point, it muſt be kept red-hot for a certain time, as'is 


above directed: for though to the fight and to the touch it 
may appear very dry, it neverthelefs obſtinately retains a 
ſmall matter of moiſture, ſufficient to occaſion the loſs of 


ſome of the metal; which, when it comes to melt, will be 


thereby ſpirited up, in the form of little globules, to the very 


roof of the muffle. The cupels that ſtand moſt in need of an 
intenſe heat to dry them; are thoſe chiefly in whoſe compoſi 


tion wood-aſhes are employed: for whatever care be taken to 
lixiviate thoſe aſhes before they are uſed, they will ſtill re- 
tain a little alkaline ſalt; and that, we know, is very greedy 
of moiſture, will not part entirely with it, but by the means 
of a violent calcination, and preſently re- imbibes it when ex- 
poſed to the ar. Cor 7 Rims 533 

A little Phlogiſton alſo may ſtill be left in the aſnies of 
which the cupels are made; and that is another reaſon for 
caleining them before they are uſed. By this means the re- 


maining Phlogiſton is diſſipated, which might otherwiſe 


combine with the litharge during the operation, reduce it, 


and occaſion ſuch a ferment in the matter as to make ſome of 


it run over; to theſe inconveniencies, which any remainder of 


moiſture or Phlogiſton may produce, we muſt add the cracks 
and flaws, which are very incident to cupels not perteCtly 


« 
* 


freed from both thoſe matters. | 
It is of no leſs importance to the ſucceſs of this operation, 
that a due degree of heat be kept: up. In the. proceſs we 


have deſcribed the marks which ſhew the heat to be neither 


too ſtrong nor too weak; when it exceeds in either of theſe 
reſpects it may be known by the following ſigns. 


If the fume emitted by the Lead riſe like a ſpout to the 


roof of the muſfle; if the ſurface of the melted metal be ex- 


tremely convex, conſidering the quantity of the maſs: if the 


cupel 
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cupel appear of ſuch-a white heat, that the colour commu- 
nicated thereto by the imbibed ſcoria cannot be diſtinguiſhed: 
all theſe ſhew that the heat is too great, and that it ought to 
be diminiſhed. If, on the contrary, the vapours only hover, 
48 it were, over the ſurface of the metal; if the melted maſs 
de very flat, conſidering its quantity; if its ebullition appear 
but faint; if the /corie, that appear like little fiery drops of 
main, have but a languid motion; if the ſeoria gather in 
heaps, and do nor penetrate the cupel; if the metal be co- 
vered with it as with a glaſſy coat; and, Jaſtly, if the cupel 
Jook: dull; theſe are proofs that the heat is too weak, and 
eee tor agree Fog ak Hep 
The deſign of this operation being to convert the Lead in- 
to litharge, and to give it ſufficient time and opportunity to 
ſcorify and carry off with it whatever is not Gold or Silver; 
the fixe mult be kept up to ſueh a degree that the Lead may 
raſily be turned into litharge, and yet that litharge not be 
abſorbed too haſtily by the cupel, but that a ſmall quantity 


8 


thereof may all along remain, like a ting, round the melted 


lbe fire is to be gradually increaſed as the operation draws 
nearer to its end: for, as the proportion of the Lead to the 
Silver is continually leſſening, the metallic maſs gradually 
becomes leſs fuſible while the Silver defends the Lead mix - 
ed with it from the action of the fire, and prevents its being 


caſily converted into litharge. | 


Wben the operation is finiſhed, the cupel muſt fill be leſt 
under the muffle, till it has imbibed all the licharge, to the 
end that the bead of Silver may be eaſily taken out: for, 
without this precaution, it would ſtick: ſo faſt as not to be 
removed, but by breaking off part of the cupeł along with 
it. Care mult alſo be taken to let this bead of Silver cool 


gradually, and be perfectly fixed, before you draw it from 
under the muſfle; for if you expoſe it at once to the cold air, 


before it be fixed, it will ſwell, ſhoot into ſprigs, and even 


dart out ſeveral little grains to a conſiderable diſtance, which 


If the bead appear to have a yellowiſh tinge, it is a ſign 
that it contains a great deal of Gold, which muſt be ſeparat- 
ed from it by the methods to be hereafter ſhewn, "| 

It is proper to obſerve, that there is ſearce any Lead that 
does not contain ſome Silver; too little perhaps to defray the 
charges neceſſary to ſeparate it, yet conſiderable enough to 
jead us into an error, by mixing with the Silver obtained 


ſrom an ore, and inereaſing its weight, And therefore, 


| when 


1 


* 
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when the operations above deſcribed are applied to the n(Tays 
ing of an ore, in order to know how: much. Silver it yields; 
it is previouſly neceſſary to examine the Lead to be uſed, and 

to aſcertain the quantity of Silver it contains, hieb muſt be 
deducted from the total weight of the bead of Silver obtain; 
ed by purifying it in this manne. „ 

Silver may be ſeparated from its ore, and at the ſame time 
refined, by the ſingle operation of the cupel, without any 
previous fcorificatian with Lead. In order to do this, you 
muſt pound the ore; roaſt it, to diſſipate all its volatile parts; 
mix it with an equal quantity of litharge, if it be refracte- 
ry ; divide it into five or ſix parcels, wrapping each in a bit 
of paper; weigh out eight parts of granulated Lead for one 
of ore, if it be fuſible, and from twelve to ſixteen, if it be 
ſefractory; put one half of the Lead into a very large cupel 
under the muffle; add thereto one of the little parcels of ore, 

when the Lead begins to ſmoke and boil; immediately flack- 
en the fire a little; continue the ſame degree of heat till you 
perceive that the litharge formed round the metal, and on 
its ſurface, begins to look bright; then raiſe the fire; add a 
freſh parcel of ore; continue proceeding in the ſame manner 
till you have put in all the ore; then add the remaining halt 


of the granulated Lead, and conduct the ſuceeeding part of 


the operation in the ſame manner as that of cupelling. 
In this operation it is neceflary that the fire be not toa 
ſtrongly urged, and that it be diminiſhed every time 
jou add a freſh parcel of ore; that ſo the Lead and the li- 
tharge may have time to diſſolve, fcorify, and carry off into 
the pores of the cupel, all the adventitious matters with 
which your Silver may be mixed. Notwithſtanding this 
precaution, when the ore is refractory, there often gathers in 
the cupel a great quantity of ſcoria, together alſo with ſome 
of the ore that could not be diſſolved and ſcorified. It ig 
with a view to remedy this inconvenience that the ſecond 
moiety of the Lead is added towards the end, which com- 
pletes the diſſolution and ſcorification of the whole; ſo that 
by means thereof no ſcoria, or very little, is left in the cu- 
pel at the end of the operation. | | 
The operation of the cupel is chieſty uſed to purify Silver 
from the alloy of Copper; becauſe this metal, being more 
fixed and harder to calcine than other metallic ſubſtances,” is 
the only one that remains united with Silver and Lead, after 
roaſting and ſcorification with Lead. It requires no leſs than 
lixteen parts of the Lead to deſtroy it in the cupel, and ſe- 
parate it from Silver. It melts into ane maſs with the Lead 3 
e | and 
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and the glaſs produced by theſe two metals, peel; of 
their phlogiſton, inclines to a brown or a black colour; 

which appearance chiefly we e know _ our ARE was 81 
8 with Copper. anos 4: | ; 5 
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Gen ATE the Silver you FRY to n or re- 

duce it to thin plates; put it into a good crucible; add 
thereto a fourth part in'weight of very dry pulverized Nitre, 
mixed with half the weight of the Nitre of calcined Wines 
lees, and about a fixth part of the ſame weight of common 
glaſs in powder. Cover this crucible with another crucible 
inverted; which muſt be of ſuch a ſize that its mouth may 
enter a little way into that of the lower one, and have its 
bottom pierced with a hole of about two lines' in diameter. 
Lute the two crucibles together with clay and Windſor-loam: 
When the lute is dry, place the crucibles in a melting fur- 
nace. Fill the furnace with charcoal, taking care however 
that the fuel do not riſe above the upper crucible. 

Kindle the fire, and make your veſſels of a middling-red 
heat. When they are ſo, take up with the tongs a live-coal, 
and hold it over the hole of the upper crucible. If you im- 
mediately perceive a vivid ſplendour round the coal, and at 
the fame time hear a gentle hiſſing noiſe, it is a ſign that the 
fire is of a proper ſtrength; and it muſt be on up at the 

fame degree till this phenomenon ceaſe. ' | 

Then increaſe the fire to the degree requiſite to keep pure 
Silver in fuſion; and immediately after take your veſſels out 

of the furnace. You will find the Silver at the bottom of 
the lower crucible, covered with a maſs of Alkaline ſcoria 
of a greeniſh colour. Tf the metal be not rendered perfect- 
ly pure and ductile by this 2 05 it muſt be repeated A 
fecond time. | 
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OBSERVATIONS. 


Tun purification of Silver by Nitre, as * as. the pro- 
205 for refining it on the cupel, is founded on the property 
which this metal poſſeſſes of reſiſting the force of the ſtrong- 
eſt fire, and the power of the moſt ative ſolvents, without 
ye its phlogiſton. The difference between theſe two ope- 

rations 
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rations conſiſts wholly in the ſubſtances made uſe of to pro - 


cure the ſcorification of the imperfect metals, or ſemi-mes 
tals, that may be combined with the Silver. In the former 


this was obtained by Lead, and here it is effected by Nitre. 


This Salt, as we have ſhewn, hath the property of calcining 
and quickly deſtroying all metallic ſubſtances, by conſuming 
their phlogiſton, except the perfect metals, Gold and Silver, 


which alone are able to reſiſt its force. This method may 


therefore be employed to. purify Gold as well as Silver, or 
indeed both the two mixed together. 

In this operation the Nitre is gradually. alkalizated, as its 
Acid is conſumed with the phlogiſton of the metallic ſab- 
ſlances. The Alkaline Salt and pounded glaſs: are added, 
with a view to promote the fuſion of the metalline calces, as 
falt as. they are formed, and to fix and retain the Nitre, 
which, as we ſhall preſently ſee, is apt to fly off in a certain 
degree of heat. I” | 27 


The precaution of covering the crucible with another cru- 


cible inverted, which hath only a ſmall hole in its bottom, 


is deſigned to | har a any of the Silver from being loſt in 


the operation: for when the Nitre comes to be acted. on by a 
certain degtee of heat, and eſpecially when it deflagrates with 


any inflammable matter, part of it flies off, and fo rapidly 


too as to be capable of carrying off with it a good deal of the 
Silver. The little hole left in the covering crucible is ne- 
ceiſary for giving vent to the vapours, which riſe during the 
deflagration of the Nitre, as they would otherwiſe open 
themſelves. a paſſage by burſting the veſſels. Aſter the ope- 


ration this vent=hole is found beſet with many little particles 


of Silver, which would have been loſt if the crucible had 
not been covered. f Phy 55 . 

If. you ſhould obſerve, during the detonation of the Nitre, 
that a great many vapours iſſue through the vent-hole with a 
conſiderable hiſſing noiſe, even without applying the coal, 
you muſt take it for a ſign that the fire is too briſk, and ac- 
cordingly check it; elſe a great deal of the Nitre will be diſ- 
hpated, and with it much Silver. . 

You muſt obſerve to take the Silver out of the fire as ſoon 
as It is in fuſion : for if you neglect this, the Nitre being en- 
tirely diſſipated or alkalizated, the calces of the metals de- 


* 


ſtroyed by it may poſſibly recover a little phlogiſton, commu- 


nicated either by the vapours of the charcoal, or by little bits 


of coal accidentally falling into the crucible; by which 


means ſome portion of thoſe metals being reduced will mix 


again with the Silver, n its having the nn 
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To 72 e in Aqua Fortis, and whats Lanai it 
From every other metalline ſubſtance. 'The Puri ger ron -M 
Aqua Fortis. Viper precipitated by Copper- $0. 1495 


A Silver you intend to diſſolve being beaten into thin | 
plates, put it into a glaſs cucurbit; pour on it twice its 
weight of good precipitated aqua Fortis; cover the cucurbit 
with a piece of paper, and ſet it on a ſand-bath moderately 
| heated. The aqua fortts will begin to diſſolve the Silver as 
ſoon as it comes to be a little warm. Red vapours will riſe; 
and from the upper ſurfaces of the Silver there will ſeem to 
iſſue ſtreams of little bubbles, aſcending to the top of the li- 
quor, between which and the Silver they will form, as it 
were, a number of fine chains: this is a ſign that the diſſo- 
Jution proceeds duly, and that the degree of heat is ſuch as 
it ought to be. If the liquor appear to boil and be agitated, 
a great many red vapours riſing at the fame time, it is a ſign 
that the heat is too great, and ſhould be leſſened till it be re- 
duced to the proper degree indicated above : having obtained 
that, b 15 it equally up till no more bubbles or red mn 
a ' | 
15 4 er Silver be alloyed with Gold, the. Gold: will be 
found, when the diflolution is finiſhed, at the bottom of the 
veſſel in the form of a powder. This ſolution muſt now be 
decanted while it is yet warm; on the powder pour half as 
much freſh aqua fortis as before, and make it boil; again 
decant this ſecond agua fortis, and repeat the ſame a third 
time; then with fair water waſh the remaining powder well: 

it will be of a brown colour inclining to red. In the obſer- 
_ vations we ſhall ſhow . hs wy is to be ſeparated _ 
the _ e | 


OBSERVATIONS. | 


ALL the proceſſes on Silver already delivered, whether 
; FO extracting it from its ores, or for refining it, either by 
the Cupel or by Nitre, are applicable to Gold alſo: And it 
Silver be alloyed with Gold before it undergo thoſe ſeveral 
operations, it will fill remain 3 there with after them, 

. in 
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j- in the ſame manner, and in the ſame quantity; becauſe both 
metals bear them equally. All therefore that can be expect- 
ay ed from thoſe ſeveral aſſays, is the ſeparation of every thing 
2 that is neither Silver nor Gold from theſe two metals. But 


in order to ſeparate theſe two from each other, recourſe muſt 
be had either to the proceſs laid down under the head of Gold, 


it or to that here deſcribed, which is the moſt com modious, the 

of molt uſual, and known * the names of Bertele and Os: 

*. Parting Aſay. 

7 Aqua 5 fartcs is the true folren of Silver, and i is utterly i in- 

in orb of diſſolving the leaſt atom of Gold. If therefore a 

ts maſs conſiſting of Gold and Silver be expoſed to the action 

It of aqua fortis, that Acid will diſſolve the Silver contained 

1. in the compound, without touching the Gold, and the two 

as metals will be ſeparated from each other. This method of 

e; parting them is juſt the reverſe of that deſcribed before un- 

to der the head of Gold, which is effected by 0 means of 

= | aqua regis. 

it To the ſucceſs of this ſeparation, by ao aqua 8 

o- ſeveral conditions are eſſentially neceſſary. The firſt is, that 

as the Gold and Silver be in due proportion to each other; that 

d, 1s, there mult be at leaſt twice as much Silver as Gold in the 

gn metalline maſs, otherwiſe the aqua Fortis will not be able to : 
Ee diſſolve it, for the reaſon formerly given. If therefore the 

ed maſs contain too little Silver, it muſt either be melted down | 
Irs again, and a proper quantity of Silver added; or elſe, if the : 
4D. Gold be in a ſufficient proportion to the Silver, they may be , 
be parted by means of aqua regis. 

he Secondly, it is neceſſary that the agua 9 employed i in 

be this operation be abſolutely pure, and free from any taint of 

as | the Vitriolic or Marine Acid: for, if it be adulterated with 

ain the Vitriolic Acid, the Silver will precipitate as faſt as it diſ- 

ird ſolves, and ſo the precipitated Silver will again mix with the 

l: Gold. If the agua fortis contain any of the Marine Acid, 

er- the Silver will be precipitated in that caſe alſo; and this in- 

om convenience will be attended with another, namely, that the 


menitruum, being partly an aque regis, will diflolye ſome 
of the Gold. You mult. therefore be very ſure that your 
aqua fortis is pure, before you ſet about the operation. In 
ocder to diſcover-its quality, you mult try it by diffolving, in 


her a ſmall portion thereof, as much Silver as it will take up: if 
by the aqua Fortis grow opaque and milky as it diſſolves the 
af Silver, it is a ſign it contains ſome ae, 4⁴ from which | 
ral it Loſt hs ne ger tbo oe LH 
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In order to effect this, let the portion of agua fortis uſed 
for the above trial ſtand to ſettle: the white milk y part will 
gradually fall to the bottom of the veſſel. When it is all 
fallen, gently decant the clear liquor, and pour a few drops 
of this decanted ſolution of Silver into the agua fartis which 
you want to purify. It will inſtantly become milky. Let 
the white particles precipitate as before, and-then add a few 
more drops of your ſolution of Silver. If the aqua fortis 
ſtil} become milky, let it precipitate again, and repeat this 
till you find that a drop of your ſolution of Silver, let fall 
Into this aqua fortis, does not make it in the leaſt turbid. 
Then filter it through brown paper, and you will have an 
aqua fortis perfectly fit for the Parting Aﬀay. | 
The white particles that appear and ſettle to the bottom, o. on 
diſſolving filver in an aqua 'fortis adulterated with a mixture 
of ſome foreign Acid, are no other than that very Silver, which 
is no ſooner diſſolved by the Nitrous Aeid than it deſerts that 
ſolvent to unite with the Vitriolic or Marine Acid, where- 
with it has a greater affinity, and falls to the bottom with 
them. And this happens as long as there remains in the 
equa fortis a lingle atom of either of thoſe two Acids. 
When therefore your aqua fortis hath diſſolved as much 
Silver as it is capable of taking up, and when all the white 
particles formed during the diſſolution are ſettled to the bot- 
tom, you may be aſſured that the portion which remains 
clear and limpid is a ſolution of Silver in an exceeding - pure 
aqua fortis. But if the ſolution of Silver thus depurated 
be mixed with an aqua Fortis adulterated with the Vitriolic 
or Marine Acid, a like precipitation will immediately enſue, 
for the reaſons- above given, till the very laſt particle of 
the heterogeneous Acid contained i in the W Few be _ 
cipitated. 
qua fortis purtGed by this method contains no extrane- | 
ous ſubſtance whatever, except a ſmall portion of Silver; ſo 
that it is very fit for the parting proceſs. | But if it be in- 
tended for other chymical purpoſes, it muſt be rectiſied in a 
glaſs retort with a moderate heat, in order to ſeparate it from 
the {mall portion of Silver it contains, which will remain & 
the bottom of the retort. 
be third condition neceſſary to the Mosef of chis opera- 
tion is, that your aqua fortis be neither too aqueous, nor too 
highly concentrated. If too weak, it will not act upon the 
Silver: and the conſequence will be the fame if it be too 
ſtrong. Both theſe inconveniencies are eaſily remedied; for 
iu the former caſe part of the n ** gy be 
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drawn off by diſtillation or a ſufficient quantity of much 
ſtronger aqua Fortis may be mixed with that which is too 
weak: and, in the latter caſe, pure rain water, or a 
weaker aqua JO _ be. mixed with ny en is an 
ſtrong. Ki | 
You may badly yourſelf e or no „ your en \forvie 


| hath the requiſite degree of ſtrength, by diſſolving therein a 


thin plate conſiſting of one part Gold and two or three parts 
Silver; which plate muſt be rolled up in form of a paper 
coffin; If, when all the Silver contained in the plate is dif- 
folved, the Gold remains in the form of che coffin, it is „ 
ſign that your ſolvent has a due degree of ſtrength. If, on 

the contrary, the Gold be reduced to a powder, it is a 
proof that your e Jorets* is too ſtrong, and ought to bo 
weakened. © 

The Gold remaining after the difolution of the Silver mich 
be melted in a crucible with Nitre and Borax, as hath — 
dy been ſaid under the proceſs ſor parting Gold and Silver 
means of aqua regis. As to the Silver which remains dif 
folved in the aqua Fortis, there are ſeveral ways to recover it. 

The moſt uſual is to precipitate it by the interpoſition of 
Copper, which hath a greater affinity than Silver with the 
Nitrous Acid *. For this purpoſe the ſolution is weakened 
by adding twice or thrice as mueh very pure rain water. The 
cucurbit containing the ſolution is ſet on a ſand-bath gently 
heated, and very clean plates of copper put into it. The ſur- 
faces of theſe plates are ſoon covered with little white ſcales, 
which gradually fall to the bottom of the veſſel, as they come 
to be collected in quantities. It is even proper to ſtrike the 
cucurbit gently now and then, in order to ſhake the ſcales of 
Silver from the copper plates, and fo make room for a new 
crop. 

The aqua fortis parts with the Silver by degrees only, as 
it diſſolves the Copper; and cherefore the liquor gradually 
acquires a blueiſh green colour as the precipitation advances. 
This precipitation of the Silver is to be continued as long as 
any remains diſſolved in the aqua fortis: you may be ſure 
that your liquor contains no more Silver, if the ſurface of a 
freſh plate of Copper laid therein remain clean and free from 
ath-coloured or greyiſh particles: or if one drop of a ſolution 
of Sea- ſalt let fall into it produce no white or milky cloud. 

- The precipitation being finiſhed, the liquor is to be gently 
poured: off from the Kuen e Which muſt be — 
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0 Wange waters, and even made to boil- therewith, in order 
to free it wholly from the diſſolved Copper. The Silver thus 
well waſhed muſt be thoroughly dried, mixed with a fourth 
part of its weight of a flux compounded of equal parts of 
Nitre and calcined Borax, and then melted in a crucible. 
On this oceaſion care muſt be taken to raiſe the fire gently 
and gradually, till the Silver be brought to fuſion. 

With what accuracy ſoever the precipitated Silver be waſh- 
ed, in order to free it from the ſolution of Copper, yet the 
Silver will always be found alloyed with a ſmall portion of 
the Copper: but then this Copper is eaſily deſtroyed by the 
Nitre, with which the Silver is afterwards melted; ſo that 
the latter metal remains perfectly pure after the operation. 

Though the Silver be not previouſly cupelled, but be al- 
loyed with other metallic ſubſtances at the time it is thus 
diſſolved, yet the diſſolving, precipitating, and fuſing it with 
Nitre, would be ſufficient to ſeparate it accurately from them 
all, and refine it to a An of purity equal to that obtained 
by the cupel. 

The Copper that remains diflolved i in the aqua 3 * | 
the precipitation of the Silver, may in like manner be preci- 
| Pitated by Iron, and, as it retains a ſmall portion of Silver, 
| ought: not to be neglected when theſe {operations are perform- 
ed on. conſiderable quantities. 

In the two next proceſſes we ſhall ſhew two mo methods 
of je Mſg Silver 1 . eee, ww 


PROCESS v. 


| To urs Silver from the Nitrous Acid by Diſilltin. 
TCrſtalt of Silver. - The Infernal Stone. | 


ro a large, ary; we bode put the ſolution of Silver, 
from which you intend to ſeparate the Silver by diſtilla- 
tion. To this body fit a tubulated head provided with its 
ſtopple. Set this alembic in a ſand-bath, ſo that the body 
may be almoſt covered with ſand : apply a receiver, and di- 
ſtil with a moderate heat, ſo that the drops may ſucceed each 
other at the diſtance of ſome ſeconds. If the receiver grow 
very hot, check the fire. When red vapours begin to ap- 
pear, pour into the alembic, through the hole in its head, a 
freſn quantity of your ſolution of Silver, firſt made very hot. 
Continue diſtilling in this manner, and repeating the addi- 


nom of freſh liquor, till all _ n be ay into the a- 


lembic. 


- 
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lembic. When you have no more freſh ſolution to put in, 
and when, the phlegm being all come over, red vapours be- 
gin again to appear, convey into the alembic half a dram or 
a dram of tallow, and diſtil to dryneſs; which being done, in- 


creaſe your fire ſo as to make the veſſel containing the ſand- 
bath red-hot. In the alembic you will find a calx of Silver, 


which muſt be en in a erer with ww es and cal- 


elves anne err 
0 B s * R 2 7 70 N S. 20 * Ip 
a 4 % 


A Low n 1 e or ahis operation, to 
the intent that the particles of the Nitrous Acid, which are 


ponderous, may the more eaſily be carried up and 'paſs 'over 
into the receiver. For the ſame reaſon the cucurbic is dire&t« 


ed to be almoſt wholly covered with ſand ;-left otherwiſe the 
acid vapours ſhould be condenſed about that part of the cu; 
curbit, which, being out of the ſand, would be much cooler 
than that which is encompaſſed therewith, and from thence 
ſhould fall back again to the bottom; by which means the 


diſtillation would certainly be retarded, and the veſſel _ ” 


bly be broke. 

Notwithſtanding theſe precautions the anole: are liable 60 
break in ſuch diſtillations; eſpecially when they contain a 
great deal of liquor. With a view, therefore, to prevent this 
accident, we ordered that the whole quantity of the ſolution 
of Silver to be diſtilled ſnould not be put at once into the a- 
lembic. The little bit of tallow, added towards the end of 
the operation, is intended to hinder the metal from adhering 


cloſely to the veſſel, as it would r ee d. Want we the | 


moiſture i is diſlipared. :- x ve 4 

The Soap and Fixed Alkali 3 with the, Silver © to | Guat 
it, after its ſeparation from the aqua fortis in this way, ſerve 
to abſorb ſuch of the moſt fixed particles of the Acid as may 
ſtill remain united with the metal. 

If the diſtillation! be ſtopped when part of the phlegm i is 
drawn off, and the liquor be then ſuffered to cool, many 
cryſtals. will ſhoot therein, which are a Neutral Salt conſti- 
tuted of the Nitrous Acid and Silver. If the diſtillation be 
carried further, and ſtopped when near its concluſion, the li- 
quor being then ſuffered to cool will wholly ary eee into a 
blackiſh maſs called the Infernal Stone. 

This way of ſeparating Silver from its ſolvent is attended 
with the advantage of ſaving all the aqua fortis, which is 


E and fit to be er in other operations. 


2 


* 


* 


5 
"Hi 
5 


# 
. 
1 
„ 
5 

* 
b 
1 


Or ny 


25s "ELEMENTS Or ut Ss 


| PROCESS vl. ieee 
7. reer, Silver fn the Nitrous Held 5 , Precipitation 
Lans Cornea. Luna Cornes' 4 uced. 44397 ad 


Je your een of Silver pour About a bene pan tin 
weight of Spirit of Salt, ſolution of Sea - ſalt, or ſolution 
of Sal Ammoniae. The liquor will inſtantly become turbid 
and milky. Add twice or thrice its weight of fair water, 
and let it ſtand ſome hours to ſettle. | It will depoſite a white 
powder. Decant the clear liquor, and on the precipirate 


pour freſh aqua fortis, or Spirit of Salt, and warm the 
| Whole. on! a fand-bath with a gentle” heat. for ſome time. 


Pour off rhis ſecond liquor, and boil your precipitate in pure 
water, ſhifting it ſeveral times, till the precipitate and the 
water be both quite infipid. Filter the whole, and dry the 
precipitate, which will be a Luna Corneaz — 4 muſt be redu 
n in the following manner. 

- Dmear the inſide of a good crucible well with Parr put 
pou Luna Cornea into it; cover it with half its weight of 

t of Tartar, thoroughly dried and pulverized ; preſs the 
whole hard down; pour thereon as much oil, or melted tal- 
low, as the powder is capable of imbibing; ſet the crucible 
thus charged, and cloſe covered, in a melting furnace, and, 
for the firſt quarter of an hour, malte no more fire than is 
neceflary to make the crucible moderately red: after that 


raiſe it fo as to melt the Silver and the Salt, throwing into 
| the crucible from time to time little bits of tallow. When 


it ceaſes to ſmoke, let the whole cool; a 4 3 it into a hol- 
n: iron n, warmed and tallowed. 8 


o = ⏑τ . 


Tux proceſs here delivered furniſhes us with this means ref 
procuring Silver in a degree of purity Which is not to be ob- 
tained by any other method of treating it whatever. That 
which 1s refined on the cupel always retains a ſmall portion 
of Copper, from which it cannot poſſibly be ſeparated in 
that way: but if it be diflolved in agua fortis, and precipi- 
tated thence in a Luna Cornta by the Marine Acid, the pre- 
cipitate will be an abſolutely pure Silver, unalloyed with that 
ſmall portion of Copper which is retained on the cupel. 


nen, of this eſect is, that the Goo — * 
. 1 c * 


{Aly difſalvect in Spirit of Salt and in aqua; regia as in aqua 
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fortis > ſo that when the Silver, and the Copper with which 
it is alloyed, art diſſolved together in the Nitrous Acid, if 
the Aeid of Sea · ſalt be mixed with the ſolution, part of this 
latter Acid unites with the Silver, and there with forms a new 
compound, which not being ſoluble in the liquor, falls to the 
bottom. The other part of the Acid mixing with the Ni- 
trous, forms an agua regis, in which the opper: remains 


diſſol ved, without ſeparating from it. 


Freſh Arid is poured on the precipitated calx of Sine in bs 
order to complete the ſolution of the ſmall portion of Copper 
that may have eſcaped the action of the firſt ſolvent. It is 
indifferent whether the Spirit of Salt or the Spirit of Nitre 
be employed for this purpoſe, becauſe they both diſſolve Cop- 
per alike, and becauſe Silver een * h of Sale 
is not ſolubie in either.. 

After this it is neceſſary to waſh the precipitate wal Sick 
pure water, in order to ftee it entirely from the particles of 
agua ſortis adhering to the Silver; becauſe, they may bedbir 
conrain ſametbing of Copper, which would mix, with: the 
Silver in melting, and taint its purit y. 9 7817 

If this precipitate of Silver be expoſed to the bre, untnix⸗ 
ed with any other ſubſtance, it melts as ſoon as it begins to 
be red; and, if the fire be increaſed, part thereof will be 
diſhpated in vapours, and the reſt will make its way through 
the erucible But being poured out as ſoon as melted, it 
coagulates into a cake of a purpliſh. red colour, ſemi . tranſpa · 
rent, ponderous, and in ſome; degree pliable, eſpecially if it 
be very thin It bears fome reſemblance to horn, which hath 
oceaſionedit to be called Luna Cornea. 

As Luna Cornea is not ſoluble in water, hace mat hy 
had to fuſion, in order to reduce it, by ſeparating from the 
Silver thoſe acids which give it the above-mentioned proper- 
ties. Fixed Alkalis and fatty matters: ane wer fit to produce 
that ſeparation. 

We directed that the inbde of. the comets in abc "SY 
reduction is to be made; ſhould be carefully ſmeared with 
ſoap, and that the Luna Cornea ſhould be quite covered with 
a Fixed Alkali and fat, to the end that when the heat is 
ſtrong enough to diſſipate it in vapours, or to attenuate it ſo 
as to render it capable of penetrating the crucible, it may be 
lorced to pats through I e en a8 to abſorb its Acid 
and reduce it. 

Luna Cornea may als be reduced by being melted with 
b rh ſubſtances as have a greater allgity: thaw Sil 

K k ver 
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ver with the Acids wherewith it is impregnated. Of this 
Eind are Tin, Lead, Regulus of Antimony: but the Luna 
Cornea ruſhes ſo impetuouſly into conjunction with thoſe 
metalline ſubſtances, that a vaſt many vapours ariſe, and 
carry off with them part of the Silver: if therefore you chuſe 
to effect the reduction by the interpofition of ſuch metalline 
ſubſtances, you muſt employ a retort inſtead of a crucible. 
But this method is attended with another inconvenience; 
which is, that ſome part of thoſe metalline ſubſtances may 
unite with the Silver, and adulterate it: for which ammo It 
3s beſt to uu. to the een _ COT > | 


— : 12 < * * * kd 9 — 20-4 _— _ 


Sx R OCESDS. vi. 
7 o di aloe Silver, and ſeparate it from Gold, by Cementation. 


ME thoroughly together fine brick- duft four parts, Vi- 
trio] calcined to redneſs one part, and Sea- ſalt or Ni- 
tre one part. Moiften this powder with a little water. With 
this cement cover the bottom of a crucible half an inch thick; 
on this firſt bed lay a thin plate of the maſs of Gold and Sil- 
ver you intend to cement, and which you muſt Horn 
take care to beat into ſueh thin plates. Cover this plate wi 

.a ſecond layer of cement, of the ſame thicknefs as the for- 
mer; on this ſecond bed lay another plate of your metal; 

cover it in like manner with cement; and fo proceed till the 
erucible be filled to within half an inch of its brim.” Fill up 
the remaining ſpace with cement, and cloſe the crucible with 
a cover, luted with a paſte made of Windſor-loam and wa- 
ter; ſet your crucible thus charged in a furnace, whoſe fire- 
place is deep enough to let it be entirely ſurrounded with 
coals, quite up to its mouth. Light ſome coals in the fur- 
nace, taking care not to make the fire very briſk at firſt; in- 
creaſe it by degrees, but only ſo far as to make the crucible 
moderately red; keep up the fire in this degree for eighteen 
or twenty hours : then let the fire go out; open the crucible 
when it 18 cold, and feparate the cement from your plates of 
Gold. Boil the Gold repeatedly in fair water, till the water 
ne off quite inſipid. 


J 


Ir cannot but ſeem ſtrange, that, aſter having ſo. ade 
| declared the Acid of Sea-ſalt to be incapable of ine 
ver 1 


1 n 
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his Silver, we f ſhould direct either Nitre or Sea · ſalt indifferently 
na to be employed in compoſing a cement, which is to produce 
oſe an Aeid capable of eating out all the Silver mixed with Gold. 
nd It is eaſy to conceive how the Nitrous Acid extricated from 
uſe its baſis by means of the Vitriolie Acid may produce this ef- 
ine fect : but if Sea-ſalt inſtead of Nitre be made an ingredient 
ns in the cement, its Acid, though ſet at liberty in the ſame 
bes manner by the Vitriolic Acid, mult at firſt 1 5 ent un- 8 
nay able to anſwer the end. : 

L It In order to remove this 3 we mult here obſerve, 


that there are two very eſſential differences between the Ma- 
rine Acid collected in a liquor, as it is when diſtilled in the 


uſual manner, and the ſame Acid ſeparated from its baſis in 

a crucible, as it is in cementation. 2 
The firſt of theſe two differences is, that the Acid being 
ion. reduced into vapours when it acts on the Silver in cementa- 

: tion, its activity is thereby greatly increaſed: the ſecond is, 
Vi- that in the crucible it ſuſtains a vaſtly greater degree of heat 
Ni- than it can ever bear when it is in the form of a liquor. 
ith For, after at is once diſtilled and ſeparated from its baſis, it 
ck; cannot ſuſtain any extraordinacy degree of heat without being 
Sil- volatilized and entirely diſſipated : whereas, while it continues 
united with its baſis, it is much more fixed, and cannot be | 
vi ſeparated but by a very. intenſe. heat. Conſequently, 7 if 5 
for- meet with any body to diſſolve, at the very inſtant of its | 
tal; W paration from its baſis, while it is actuated by a much wo 
the heat than can ever be applied to it on any other occaſion, it 
| up muſt operate upon that body with ſo much the more efficacy: 
with and thus it comes to paſs, that in cementation it has the 
wa- power of diſſolving Silver, which it would be incapable of 
fre · coaching if it were not ſo circumſtanced. _ 
with But herein Gold differs from Silver: for, whatever force i 
fur- the Nitrous or the Marine Acid may exert, when extricated 
in- from their baſes in the cementing crucible, this metal obſti- 
ible nately refuſes to yield to either of thoſe Acids ſeparately, and 


teen 2 never be diſſolved by them, unleſs both be united toge- 
1ble ther. 
s of Our cementation, therefore, is actually a parting proceſs 
ater in the dry, way. The Silver is diſſolyed, and the Gold re- 
| mains ae atv Nay, as the action of the Acids is much 
ſtronger when they are applied this way, than when they are 
uſed for diſſolution in the moiſt way, the Nitrous Acid, 
# which in the common parting proceſs will not diſſolve Silyer 
fren unlcls 3 its. Ys be Ag that of (he Gold, is able in ce - 
ving . . mentation h 


8 £ : 
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mix again with the Silver: the cement al 


260 ELEMENTS or THe Bits, 


mentation to diſſolve a very ſmall quantity of Silver rute! 


through a large quantity of Gold. 


It ſometimes happens, that after the operation the cement 
proves extremely hard, ſo that i it is very troubleſome to ſepa- 
rate it entirely from the Gold. In this cafe it muſt be ſoſt- 
ened by moiſtening it with bot water: This hardneſs which 
the cement acquires is occaſioned by the fuſion of the Salts, 


which is the effect of too ſtrong a heat. It was in order to 


prevent this, and that a due degree of heat might be applied, 


without the danger of melting the falts, that we directed 


the cement to be mixed with a conſiderable quantity of 
earthy matter incapable of fufion, ſuch as brick - duſt. A 
greater inconvenience will enſue, if the fire be made ſo ftrong 
as to melt the Gold: for then it will partly commix again 
with the other metalline ſubſtances diſſolved by the par ory 

and conſequently will not be purified, 

The crucible is covered, and its cover Juted on, to prevent 
the acid vapours from being too ſoon diſſipated, and to foree 


them to circulate the longer in the crucible. However, it is 


neceſſary tbat thoſe vapours ſhould find a vent at laſt, other- 


_ : wiſe they would burſt the veſſel: and for this en we di- 
rected the crucible to be luted only with Windfor-loam, 
which does not grow very hard by the action of fire, and fo 


is capable of yielding and giving paſſage to the vapours, 


when a certain quantity of them is collected in the crucible, 
and they begin to ſtruggle for an eſcape on every ſide. 


When the operation is finiſhed, the Silver diffolved by the 
Acid of the cement is partly diſtributed through the cement, 
and partly in the Gold itſelf, which is impregnated there- 
with. For this.reafon the Gold muſt be wafhet ſeveral times 
in boiling water, till the water become abſolutely inſipid: 
for, if the Gold be melted without this recaution, it will 

5 o may be waſhed 
in the fame manner to recover the Silver it contains. 


Though this cementation be, properly ſpeaking, a » pd 


cation of Gold, yet we have placed it among the proceſſes 


on Silver, beenale it is the Silver that is diſſolved on this oc- 
calion, and becauſe this is a particular way of diffolying that 
metal. Moreover, moſt of the proceſſes hitherto delivered, 


either on Gold or Silver, are equally 1 5 to both thee 
metals. : 


If the Gold do not appear quite pure after the cementa- 


4 tion, the proceſs muſt be repeated. 


There are ſeveral ways to know the fineneſd of Gold, che 


| e of Silver with which it is —_— and the propor- 


tion 


| from the colour of the compound metal, -w 


neſs as the needle thus 


# 
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tion in which'theſe two metals are mixed f in 2 maſs Pan 
by the cupel. 

One of the fimpleſt is the trial by dhe Touch ſtone; whil 
indeed is hardly any more than judging by the eye only, 


hat propoction of 
Gold and Silver it contains. 


The Touch; ſtone is a ſort of black marble, whoſe. ſurface 
ought to be half poliſhed. * If the, metalline maſs which you 
want to try be rubbed on this ſtone, it leaves thereon a thin 
coat of metal, the cblour of which may be eafily obſerved. 
Such as are accuſtomed to fee and handle Gold and Silver 

can at once judge very nearly from this ſample in what pro- 
portion the two metals are combined: but, for greater accu- 
racy, thoſe who are in the way of having frequent occaſion 
for this trial are provided with a ſufficient number of ſmall 
bars or needles, of which one is pure Gold, another pure 
Silver, and all the reſt conſiſt of theſe tWo wett mixed tb- 


gether in different proportions, varied by carats, of even by 


fractions of carats, if greater exactneſs be required. 

The ſineneſs of each needle being marked on it, chat neckle 
whoſe colour ſeems to come neareſt the colour of the metalline 
ſtreak on the 'Touch-ſtone, is rubbed on the ſtone by the ſide 
of that ſtreak. This needle likewiſe leaves a mark; and if 


there appear to be no difference between the two metalline 


ſtreaks, the metalline maſs is judged to be of the ſame fine- 
compared with it. If the eye dif- 
covers a ſenfible difference, another needle is Toke for 
whoſe colour may come nearer to that of the metal to be 
tried. But though a man be ever ſo well verſed in judgitig 
thus of the fineneſs of Gold by the eye only, he can never 
be perfeMy and accurately ſure of it by this means alone. 


If ſuch certainty be required, recourſe muſt be had to the 


parting aſſay; and yet when you have gone through it, there 


always remains a fmall quantity of the metal, which Thould 


have been diſſolved, and yet eſcaped the ation of the ſol vent. 


For example, if you make uſe of aqua regis, the Silver that 


remains after the operation till contains a little Gold; and, 
if you make uſe of agua ſortis, the Gold that remains after 
the operation ſtill contains a little Silver. | And therefore if 
you reſolve to carry the feparation of theſe two metals ſtill 
further by ſolvents, it will be neceſſary, after you have gone 
through one parting proceſs, to perform a ſecond the contra- 
ry way. For example, if you begin with aqua fertig, then, 
OE it has diffolved all the Steer in the metalline mats that 
it is a of TOO up, diſſolve the — Gold in 


aqua 


a 1 — " ” - 5 A any ere. onde —— 22 
. —. V ⁵¹ꝛ¹•. A. EC — b 
* 7 * 


8 0 — WES 2 * 
” - 62 = 5 _y 1 = — 
8 mg * n » W F n 0 1 
e a ESO et et 2 b as, od 

* A . 


e 
N 


5 1 
n * N 
N coor 4 Wo ns 


® 
8 


262 | ELEMENTS or vn Sed 


aqua regis: by which means you will ſeparate the ſmall 
rtion of Silver left in it by the aqua fortis. The contrary | 


is to be done if you made uſe of aqua regis firſt. 


— 


A - * 7 * bop 3 
* 2 


rn 


— —— 1 — 


r., de 6. 
FFF | 


PROCESS I. 
To ſeparate Copper from its Ore. 


B* AT your Copper ore to a fine powder, having firſt 
freed it as accurately as poſſible, by waſhing and roaſt- 
ing, from all ſtony, earthy, fulphureous, and arſenical parts. 
Mix your ore thus pulverized with thrice its weight of the 
black flux; put the mixture into a crucible” cover it with 
common ſalt to the thickneſs of half an inch, and preſs the 
whole down with your finger. With all this the crucible 
muſt be but half full. Set ir in a melting furnace; kindle 
the fire by degrees, and raiſe it inſenſibly till you hear the 
Sea ſalt crackle. When the decrepitation is over, make the 
crucible moderately red-hot for half a quarter of an hour. 
Then give a conſiderable degree of heat, exciting the fire 
with a pair of good perpetual bellows, ſo that the crucible 
may become very red-hot, and be perfectly ignited. Keep 
the fire up to this degree for about a quarter of an hour; 
then take out the crucible, and with a hammer ſtrike a few 
blows on the floor whereon you ſet it. Break it when cold. 
If the operation hath been rightly and ſucceſsfully perform- 
ed, you will find at the bottom of the veſſel a hard Regu- 
_ Jus, of a bright yellow colour, and ſemi-malleable; and 
over it a ſcoria of a yellowiſh brown colour, hard and ſhin- 
ing, from which you may ſeparate the Regulus with a 


8 


OBSERVATIONS. 


Covrrx in the ore is often blended with ſeveral other 
metallic ſubſtances, and with volatile minerals, ſuch as Sul- 
Phur and Arſenic. - Copper ores alſo frequently nec 


of the nature of the pyrites, containing a martial and an un- 
metallic earth, both of which are entirely refractory, and 
hinder the ore from melting. In this caſe you muſt add 
equal parts of a very fuſile glaſs, a little borax, and four 
parts of the black flux, to facilitate the fuſion. The black 
flux is moreover neceſſary to furniſh the Copper with the 
Phlogiſton it wants, or reſtore ſo much thereof as it may 
loſe in melting. For the ſame reaſon, when any ore, but 
that of Gold or Silver, is to be ſmelted, it is a general rule 


to add ſome black flux, or other matter abounding with Phlo- 


giſton. 998 | 1 1 4 | 
' The Regulus produced by this operation is not malleable, 
becauſe it is not pure Copper, but a mixture of Copper with 


all the other metallie ſubſtances that were in the ore; except 


ſuch as were ſeparated from it by roaſting, of which it con- 


tains but little. | 


According to the nature of the metallic matters that re- 
main combined with the Copper after this fuſion, the colour 


of the Regulus is either like that of pure Copper, or a little 


more whitiſh: it is alſo frequently blackiſh, which has pro- 
cured it the name of Black Copper. In this. ſtate, and even 
in general, it is uſual enough to call this Regulus by the 
name of Black Copper, when alloyed with other metallic 


ſubſtances that render it unmalleable, whatever: its colour 


Hence it appears that there may be ſeveral different ſorts 
of Black Copper. Iron, Lead, Tin, Biſmuth,” and the re- 
guline part of Antimony, are almoſt always combined with 
the ores of Copper, in a multitude of different proportions; 


and all theſe ſubſtances, being reduced by the black ſlun in 


the operation, mix and precipitate with the Copper. If the 
ore contain any Gold or Silver, as is pretty often the caſe, 
theſe two metals alfo are confounded with the reſt in the pre- 
cipitation, and become part of the Black Copper 

Pyritoſe, ſulphureous, and arſenical Copper ores may be 
fuſed, in order to get rid of the groſſer heterogeneous parts, 
without previouſly roaſting them: but in this cafe no alkaline 


_ Lux muſt be mixed with the ore; becauſe the Alkali in com- 


bination with the Sulphur would produce a Liver of Sulphur, 
and ſo diflolve the metalline part; by which means all wauld 
de confounded together, and no Regulus, or very little, be 
precipitated. On this occaſion therefore nothing mult be 
added to promote the fuſion, but ſome tender fuſile glaſs, 
together with A ſmall quantity of borax. i . 
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This firſt fuſon may alſo; be performed amidſt: the coals, 
dy caſting the ore upon them in the furnace, without uſing a 
crucible; and then an earthen veſſel, thoroughly heated, or 
even made red-hot, muſt be placed under the grate of the 
nene to receive the metal as it runs from the ore. 

The Regulus obtained by this means is much more impure 
dig brattle than Black Copper, becauſe: it contains moreover 
a large quantity of Sulphur and Arſeme; as: theſe: volatile 
ſubſtances have not time to evaporate during the Abra ſpace 
tequiſite to melt the are, and ag they, canmat be carried: of 
by the action of the fire after the ore is once mchod; what- 
ever time be allowed for that purpoſe . However, ſome part 
thereof is diſſipated; and the Iron which is in pyritoſe ores, 
having a much greater aſſinity than Copper, and indeed 
than any other metallic ſubſtance, with Sulphur and Arſe · 
nic, abſorbs another Part. thereof, and vega it 'from- the 
Regulus. - 

This Regulus, it is plain, Rill contains all: che ſame pen 
that: webe in the ore, but in different proportions; there be- 
ing more Copper, combined with leſs Sulphur, Arſenic, and 
unmetallic earth, which have been either diſſipated or turned 
to lag. Therefore, if you would make it like Black Copper, 

u muſt pound it, roaſt it over and over, to free it from 
1 and then melt it with the black 

ux. 

If this Regulus contain much Tron, it will be advideable 
to-melt-it once or twice more, before all the Sulphur and 
Arſenie are ſeparated from it by roaſting; for as the Iron, 
by uniting with theſe volatile ſubſtances, ſeparates them from 
the Copper, wich which they have not: ſa great an 3 
ſo alſo the Sulphur and Arſenic, by uniting with the e 
— in ele turn to 96 TR it an the 13 | 
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by 0 . Black Copper, and render it malleable 


REAK i into ſmall bits the Black Copper you. intend to 
purify; mix therewith a third part in weight of granu- 
lated Lead, and put the whole into a cupel fer under the 
muffle in a cupelling furnace, and previouſly heated quite 
red. As ſoon as the metals are in the cupel raiſe the fire 
conſi derably, making uſe, if it be needful, of a pair of per- 
petual bellows, to melt the Copper ſpeedily. When it is 
; ii thoroughly 
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thoroughly: melted, lower the fire a little; and continue it 
juſt higl enough to keep the metalline maſs in perfect ſufjon. 


The melted matter will cken boil; and throw 8 n 
which Will be abſorbed by the cupel. 

When moſt of the Lead is — reife the fire again, 
till the face of the Copper become bright and ſhining, there- 
by ſhewing that all its alloy is ſeparated As ſoon as your 
Copper comes to this ſtate, cover it with charcoal. duſt con- 
veyed into the cupel with an iron ere then rer _ 999-7 
out WE the futnace an let it l daa $6 


# * 7 £55 138 


OBSPRYATIONS: 


— 
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ph Or all the metals, next to Gold and Silvery 0 —— — 
ſe⸗ fuſion the longeſt without loſing its phlogiſton ; and on this 
he property is founded: the 1 s here delivered too e e 
i. i et 
ts It is neceſſary dhe Copper nie as fav as it k in 5 
bes thi cupel, becauſe its nature is to calcine much more eaſily | 
nd and much ſooner, when it is only red-hot, than hen it ig 
ied in fufon. For this reaſon the fire is to be conſiderably raii- . 
FO ed, immediately on putting the Copper under the muffle, 
om that it may melt as ſoon as poſſible. Let too violent a de- 


ack gree of fire muſt not be applied to it: for when it is expoſed 
E to ſuch a degree of heat only as is but juſt neceſſary to keep 


ble it in fuſion, it is then in the moſt favourable condition far 
im loſing as Tittle as may be of its phlogiſton; and if the heat 
on, be itronger, a greater quantity thereof will be calcined. As 
o ſoon therefore as it flows it is proper to weaken the fire, and 
ty; reduce it to the degree juſt requiſite to keep up the fufon. 

on, The Lead added on this occaſion is intended to facilitate 


5 and expedlite the ſcorification- of the metallic ſubſtances com 
I bined with the Copper. So that the event is here nearly the 
r ſame as when Gold or Silver is reſined on the eupel. The 
| only difference between this refining of Copper, and that of 
the perfect metals, is that the latter as hath been ſhewn, ab- 
” folutely reſiſt the force of fire and the action of Lead, with- 
out ſuffering the leaſt alteration; whereas a good deal of ä 

1 to Copper is calcined and deſtroyed, when it is puriſied in this It 


mu- manner on the cupel. Indeed it would be wholly deſtroyed, ; = 
the if a greater quantity of Lead were added, or if it were left, 1 "Hl 
ite too long in the furnace. It is with a view to fave as much _ 
fire ol it as poſſible that we order it to be covered with charcoal- __ 
per- nit as un as FO pay is OE eee ee LS, 72 1 
its i LI e "wi 
oy ; 9 
5 i} 
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The Lead ſerves moreover. to free the Copper 1 
from the Iron with which it may be alloyed. Iron and Lead 
are incapable of contracting any union together; ſo that as 
faſt as the Lead unites with the Copper, it ſeparates the — 
and excludes it out of the mixture. For the ſame reaſon if 
Iron were combined in a large proportion with Copper, it 
would prevent the Lead from entering into the compoſition. 
Now, as it is neceſſary to give the more beat, and to keep 
the Copper to be incorporated with Lead the longer in fu- 
ſion, as that Copper is alloyed with a greater proportion of 
Iron, ſome black flux muſt be added on this occaſion, to 
prevent the Copper and the Lead from being ealcined beſore 
their aſſociation can be effected. 
Copper purified in the manner here directed is beautiful 
and malleable. It is now alloyed with no other metalline 
ſubſtance but Gold or Silver, if there were any in the mixed 
maſs. If you deſire to extract this Gold or Silver, recourſe 
muſt be had to the operation of the cupel. The proceſs 
here given for purifying Copper is not uſed in large works, 
| becauſe it would be much too chargeable. In order to puri- 
fy their Black Copper, and render it malleable, the fmelters 
content themſelves with roaſting it, and melting it repeated - 

ly, that the metallic ſubſtances, which are not ſo fixed as 
Copper, may be dillipared * nen and. the reſt ln 
fied 1 faßten. „ | 


- 
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To net ve Copper 00 its mae by calcination. 


UT your Copper i in Glings i into a teſt, and ſet i it under 

the muffle of a eupelling furnace; light the fire, and keep 
up ſuch a dogree of heat as may make the whole quite red, 
but not enough to melt the Copper. The ſurface of the 
Copper will graduall y loſe its metalline ſplendour, and put 
on the appearance of a reddiſh earth. From time ro time 
ſtir the filings with a little rod of copper or iron, and leave 
your metal amen to the _ __ of fire till it be entire- 
ly en TT 


OBSERVATIONS.. 


| "In our r obſervations: on the preceding proceſs we © took no- 
tice that Copper, in — calcines more * and leſs 


cally, 
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eaſily, than when it is expoſed to a degree of fire barely ſuf- 
ficient to keep it red- hot, without melting it; and-therefore, 


the deſign here being to calcine it, we have directed that de- 


gree of heat only to be applied. 


The cupelling furnace is the fitteſt for this operation, be · 
cauſe the muffle is capable of receiving ſuch a flat veſſel as 


ought to be uſed on this occaſion, and communicating to it 


a great deal of heat; while, at the fame time, it prevents 
the falling in of any coals, which, by furniſhing the Copper 
with freſh phlogiſton, would greatly e and procrath 
the operation. 

As Copper calcines with great aucun, this operation is 
extremely tedious: nay, though Copper hath ſtood thus ex- 
poſed to the fire for ſeveral days and nights, and ſeems per- 


fectly calcined, yet it frequently happens that, When you 


try afterwards to melt it, ſome of it reſumes the form of 
Copper: a proof that all the Copper had not loſt its phlogi- 
ſton. Copper is much more expeditiouſly 2 of its 
phlogiſton by caleining it in a erucible with Nitre. 
The calx of Copper perfectly calcined is with. great diſt- 
culty brought to fuſion: yet, in the focus of a large burn- 
ing-glaſs, it melts and turns to a nn. * almoſt "ous 
laſs, WEED 
f By the qroeeſs: hors: — you may likewiſe, Weine 
all other metalline ſubſtances, which do not melt till they 
are thoroughly red-hot. As to thoſe which melt before they 
grow red, they are —_—_ eee e even 2 hey 
are in fuſion. ' 


as 
* p — — * 94 — 


PROCESS Iv. 


To 22 the Calx of Copper, 10 reduces it to Capper ” 


e an ita Phlogifton. ; 


1 X 1 Calx of Copper with thrice as moch of th 
black flux; put the mixture into a good crucible, ſo 


as to fill two thirds thereof, and over it put a layer of Sea- 


ſalt a finger thick. Cover the crucible, and ſet it in a melt- 
ing furnace; heat it gradually, and keep it moderately red. 
till the decrepitation of the Sea- ſalt be over. Then raiſe the 
oy conſiderably by means of a good pair of perpetual bel- 
lows; ſatisfy yourſelf that the matter is in perfect fuſion, by 
dipping i into X crucible-an iron wire; continue the- fire in 


this degree for half a quarter of an hour. When the cruci- 
r . 
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ble is cold, you will find at its bottom a —— fine 
deere fe ee er, 2222 de ee _ vue ae en at 
top. a 


o D 


{Wine bath bern ſkid: before on the 5 Ges: 

- ores may be applied ta this proceſs, as being the very ſame. 
The obſervations there n e Ss be een 
on this occaſioůn. * 


** 
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To 7 22 Capper in the Mineral deide. * 


N a and - bath, in a very gend ben ſet a — con- 
O taining ſome Copper filings y pour on them twice their 
weight of Oil ef Vitriol. That Acid will prefently attack 
the Copper. Vapours will rife, and iſſue out of the neck of 
the matraſs. A vaſt number of bubbles will afcend from 
the ſurface of the metal to the top of the liquor, and the li- 
quor will acquire a beautiful blue colour. When the Cop- 
per is diſſolved, put in a little and a little more, till you per- 
ceive the Acid no longer acts upon it. Then decant the li- 
quor, and let it ſtand quiet in a cool place. In a ſhort time | 
great numbers of beautiful blue cryſtals will ſhoot in it. 
Theſe cryſtals are called Vitrial of Capper, or Blue Vitrich 
They diſſolve cably in water. 


OBSERVATIONS. 


Tun Vittiolic Acid perſectly diflolves Copper, which 
is alſo ſoluble in all the Acids, and. even in many other men- 
ſtruums. 
This Acid may be ſeparated from the Copper which it 

bath diſſolved by diſtillation only: but the operation requires 
a fire of the utmoſt violence. The Copper remaining after 
it muſt be fuſed with the black flux, to make it appear in its 
natural form; not only becauſe it ſtill retains a portion of 
the Acid, but alſo becauſe it hath loſt part of its phlogi- 
ſton by being diſſolved therein. The black flux is very 
well adapted both to abſorb the Acid that remains united 
with the Copper, and to en _ een which the 

metal hath loſt. e 


Ne 


2 8 
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The moſt uſual method of ſeparating Copper from the 


Vitriolic Acid is by preſenting to that Acid a metal with 


which it hath a greater affinity than with Copper. Iron be- 
ing ſo qualified is conſequently very fit to bring about this 
ſeparation. When therefore plates of Iron well cleaned are 
laid in a ſolution of Blue Vitriol, the Acid ſoon begins to 


act upon them, and by degrees, as it diſſolves them, depo- 


ſites on their ſurfaces a quantity of Copper in proportion to 
the quantity of Iron it takes up. The Copper thus precipi- 


| tated hath the appearance of ſmall leaves or ſcales, exceeding. 


thin, and of a beautiful copper-colour. Care muſt be ta- 
ken to ſhake the Iron- plates now and then, to make the 


| ſcales of Copper fall off, which will . otherwiſe cover them 


entirely, hinder the rn Acid from attacking the Iton, 


and ſo put a ſtop to the precipitation of the - San 
"When theſe — ol Copper ceaſe to | ſerle: on the clean | 


Iron plates, you may be ſure all the Copper that was in the 
liquor is precipitated, and that this liquor, which was a ſo- 
lution of Copper before the precipitation, is a ſolution of 
Iron after it. So that here two operations are performed at 


one and the ſame time; to wit, the r of the "Cas. 


per, and the diſſolution of the Iron. 


The Copper thus precipitated requires only to be ſeparated, 


from the liquor by filtration, and melted with a little black 
flux, to become very fine malleable Copper. + 
The Copper may alſo be precipitated out of a ſolution of 


Blue Vitriol by the interpoſition of a Fixed Alkali. This 
precipitate is of a greeniſn blue colour, and requires a minen | 


greater quantity of the black flux to reduce it. | 
Copper diffolves in the Nitrous Acid, in the Marine Acid, 
and in Aqua regis; from all of which it may be ſeparated by 


the ſame methods as are n ee wich enn to the "_ 
TO ee ! | 


E W ls. 26. 
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To ſeparate Iron from its ore. 


ZOUND inte a coarſe powder dhe martial 4 or . 

out of which you deſign to extract the Iron: | roaſt this 

powder in a teſt under the muffle for ſome minutes, and let 

your fire be briſk. Then let it cool, beat it very fine, and 

roaſt it a ſecond time, keeping it under the muffle till it emit 

no more ſmell. 
Then mix with this powder a flux competed of three pr 
of Nitre fixed with Tartar, one part of fuſile glaſs, and h 

a part of Borax and charcoal-duſt. The doſe of this redu- 
ang flux muſt be thrice the weight of the ore. 

Put this mixture into a good crucible; cover it with thine 
half a finger thick of Sea · ſalt; over the crucible put its co- 
ver, and Jute it on with Windſor-loam made into a 
paſte with water. Having thus prepared your crucible, ſet 
it in a melting furnace, which you muſt fill up with char- 
coal. Light the fire, and let it kindle by gentle degrees, till 
the crucible become red- hot. When the decrepitation of 
the Sea · ſalt is over, raiſe your fire to the higheſt by the blaſt 
of a pair of perpetual bellows, or rather ſeveral. Keep up 
this intenſe degree of heat for three quarters of an hour, or 
an whole hour, taking care that during all this time the fur- 
nace be kept conſtantly filling up with freſh coals as the for- 
mer conſume. Then take your crucible out of the furnace; 
ſtrike the pavement on which you ſer it ſeveral times with a 
hammer, and let it ſtand to cool: break it, and you will and 
therein a Regulus of Iron covered with lag, 


OBSERVATIONS. 


Inox ore, like all others, requires roaſtingss to ſeparate 
from it, as much as poſſible, the volatile minerals, Sulphur 
and Arſenic, which being mixed with the tron would render 

1 ie 
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it unmalleable. Indeed it is ſo much the more neceſſary to 
roaſt theſe ores, as Iton is, of all metallic ſubſtances, that 
which has the greateſt affinity with thoſe volatile minerals 3 
on which account nb. metallic ſubſtance. whatever is capable 
of ſeparating it from them by fuſion and precipitation. 
Fixed Alkalis, it is true, have a greater affinity than Iron 
with Sulphur; but then the compoſition which a Fixed Al- 
kali forms with Sulphur is capable of diſſoluing all metals. 
Conſequently, if you do not diſſipate the Sulphur by roaſt- 
ing, but attempt to ſeparate it from the Iron by melting the 
ore with a Fixed Alkali, the. Liver of Sulphur formed in the 
operation will diſſolve the martial part; fo that after the fu⸗ 
ſion Ar will find little or no Regulus. | 
| Iron ores in general are refractory, and leſs fubble 
than any other; for-which reaſon a much greater proportion 
of flux, and a much more violent degree of fire, is required 
to ſmelt them. One principal cauſe why theſe ores are ſo 
refraCtory is the property which Iron itſelf has of being ex- 
tremely difficult to. fuſe, and of reſiſting the action of the 
fire ſo much the more as it is purer, and further removed 
from irs mineral ſtate. Among all the metallic ſubſtances it 
is the only one that is leſs fuſible when combined with 
that portion of phlogiſton which gives it the metalline 
form, than when it is deprived thereof, and in the form. of 
a calx. : Aid ; 
In echte banc en ore is fuſed amidſt chareopl, he 
phlogiſton of which combines with the, martial earth, and 
gives it the metalline form. The Iron thus melted; runs 
down to the bottom of the furnace, from whence it is let 
out into large moulds, in which it takes the ſhape of oblong 
blocks, called Pigs of Iron. This Iron is ſtill very impure, 
and quite unmalleable. Its want of ductility after. the firſt 
melting ariſes partly from hence, that,. notwithſtanding the 
previous roaſting which the ore underwent, there ſtill re- 
mains, after this firſt fuſion, a conſiderable t of Sul- 
phur or Arſenic combined with the metal. 
A certain quantity of quick-lime, or of ſtones that _ 
burn. to lime, is frequently mixed with Iron ore on putting 
it into the ſmelting furnace. The lime being an abſorbent 


earth, very apt to unite with Sulphur and Arſenic, is of uſe 


to ſeparate thoſe minerals from the Iron. 

It is alſo of uſe to mix ſome ſuch matters with the ore, 
when the ſtones or earths which naturally Accompany it are 
very fuſible; for, as the Iron is of difficult fuſion, it may 
happen may ho e matters mixed with the Iron ſhaſl 


„ 1 | melt, 
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melt as eaſily as the metal, or perhaps more eaſily. In ck 
a caſe there is no ſeparation of the earthy from the metalline 
part, both of which melt and precipitate together promiſeu. 
ouſly; now quick-lime, being extremely refraCtory, ſerves 
-on this occaſion to check the melting of hoſe. matters which 
are too fuſible. CORE 


__ © Yet quick-lime, movers" its refrattory quality 


may ſometimes be of uſe as a flux for Iron.” This is the caſe 
when the ore happens to be combined with ſubſtances which; 
being united with lime, render it fuſibſe: ſuch are all arſe- 
nieal matters, and even ſome earthy matters, which Being 
combined with quick-lime make a fuſible compound. 

When the ore of an Iron mine is found difficult to reduce 
it is uſually neglected even though it be rich: becauſe fron 
being very common, people chuſe to work thofe mines only 
whoſe ores are ſmelted with the moſt hoy and AE * 
leaſt conſumption of wood. | 

Vet refractory ores are not to be altogether rejeltes; ak 
another Iron ore of a different quality is ſound near them. 
For it often happens, that two ſeveral Iron ores, which beit 
worked feparately are very difficult to manage, and yield at 
laſt but bad metal, become very tractable, and yield excel 
lent Iron, when ſmelted together: and accordingly ſuch mit. 
tures are often made at Iron- works. 

The Iron obtained from ores by the firſt fuſion may by th 
vided into two ſorts. The one, when cold; refiſts the ham- 
mer, - doth not eaſily break, and is in ſome meaſure extenſi· 
ble on the anvil; but, if Weck with a hammer when red-hot, 
flies into many pieces: this ſort of Iron bath always a mix- 
ture of Sulphbr in it. The other fort, on the contrary, is 
brittle when cold, but Contewhar ductile when red-hot. This 
Iron is not ſulphurated, is naturally ef a good quality, and 
its brittleneſs ariſes from its metalline parts not weng fulkici- 
ently compacted together. | 

Iron abounds ſo much, and is ſo univerlally diffuſed 
through the earth, that it is difficult to find a body in which 
there is none at all and this hath led ſeveral Chymiſts, even 
men of great fame, into the error of thinking that they had 
- tranſmuted into Iron ſeveral ſorts of earths in which they 
ſuſpected no Iron, by combining them with an inflammable 
matter; whereas, in fact, all they did was to give the me- 
talline form to a true martial earth which happened to be 
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To render Pig. iron and britth Iron malhable. _ 


NTO an earthen veſſel widening upwards put ſome char- 


coal-duſt, and thereon lay the Pig- iron which you pro- 


poſe to render duQiile ; cover it all over with a quantity of 
charcoal; excite the fire violently with a pair, or more, of 
perpetual bellows till the Iron melt. If it do not readily flow 
and form a great deal of flag on its ſurface, add ſome flux, 


- 


ſuch as a very fuſible ſand. 


When the matter is in fuſion keep, ſtirring it from time to 
time, that all the parts thereof may be equally acted on by 
the air and the fire. On the ſurface of the melted Tron feorie 
will be formed, which muſt be taken off as they appear. At 
the ſame time you will ſee a great many ſparkles darted u 
from the ſurface of the metal, which will form a ſort of fiery 


ſhower. By degrees, as the Iron grows puter, the number. 


of theſe ſparkles diminiſhes, though they never vaniſh entire- 


ly. When but few ſparkles appear, remove the coals which 
cover the Iron, and let the flag run out of the veſſel; where- 


upon the metal will grow ſolid in a moment. Take it out 
while it is ſtill red-hot, and give it a few ſtrokes with a ham- 


mer, to try if it be ductile. If it be not yet malleable, re- 


peat the operation a ſecond time, in the ſame manner as be- 
fore. Laſtly, when it is thus ſufficiently purified by the fire, 
work it for a long time on the anvil, extending it different 
ways, and making it red-hot as often as there is occaſion. 
lron thus brought to the neceſſary degree of ductility, fo as 
to yield to the hammer, and ſuffer itſelf to be extended every 


way, either hot or cold, without breaking to bits, or even 


1 in the leaſt, is very good and very pure. If it can - 
not be brought to this degree by the method here preſcribed, 
it is a proof that the ore from which this Iron was extracted 


ought to be mixed with other ores; bur it frequently requires 


a great number of trials to obtain an exact knowledge of the 
quality and proportion of thoſe other ores with which it is to 


be mixed, 


. 


„„ 
Tur brittleneſs and ſhortneſs of Pig-iron arifes from the 


heterogeneous parts which it contains, and which could not 
os M m 1 be 
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hs "REN from it 1 bs firſt 3 gol extraneous 
matters are uſually Sulphur, Arſenic, and unmetallic earth, 


and alſo a ferruginous earth; but ſuch as could not be com- 


bined with the phlogiſton as it ought to be, in order to have 
the properties of a metal, and muſt therefore be conſidered 


as heterogeneous, with reſped to the other well- nee | 


martial particles. | 
The Pig-iron, by oF UL repeated ſußons, f is ; freed 

from thoſe heterogeneous matters; thoſe which are volatile, 

ſuch as Sulphur and Arſenic, being diſſipated, and the un- 


metallic matters being ſcorified. As to the ferruginous « earth, 


which did not at firſt acquire the meta yng eres it becomes 
true Iron at laſt; becauſe, among the coals with which it is 


. encompaſſed, it meets with a ſufficient quantity of phlogiſton 


* 


to reduce it to metal. Charcoal is alſo neceſſary on this oc- 
caſion, that,it may continually furniſh phlogiſton to the Iron, 
which would otherways be converted into a calx. 
Hammering the red-hot Iron, after each fuſion, ſerves to 
force out from amongſt the martial parts ſuch earthy matters 
as may happen to remain there, and ſo bring into cloſer con- 
tact the metalline parts which were ſeparated before by the 
interpoſition of thoſe heterogeneous matters. i 
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PAO CES s II. 
Ds conwert Iron into af 


ARE ſmall bars of _ beſt 8 that is, of ſuch as is 
malleable both hot and cold; ſet them on their ends 
in a cylindrical earthen veſſel, has depth is equal to the 
length of the bars, and in ſuch a manner that they may be 
an inch diſtant from each other, and from the. fides: of the 
crucible. Fill the veſſel with a cement compounded of twe 
parts of charcoal, one part of bones burnt in a cloſe veſſel 
till they become very black, and one half part of the aſhes of 
green wood; having firſt pulverized and thoroughly mixed 
the whole together. Take care to lift up the Iron bars a lit- 
tle, to the end that the cement may cover the bottom of the 
veſſel, and fo that there be about the depth of half an inch 
thereof under every bar: cover the crucible and lute on the 
cover. 
Set the crucible thus prepared i in a furnace, ſo . 


Fl 


thar the crucible may be ſurrounded with coals from top to 


bottom: for * or ten hours Sa up ſuch 8 degree, of hat 
that 


t 
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that the veſſel may be moderately red; after this take it out 
of the furnace; plunge your little lron bars n n ange 
and you * find them con vn into Steel. 
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OBSERVATIONS. 


Tur nnd difference between. Iron and Steel conſiſts 
in this, that the latter is bien with wager {VERY e, 
phlogiſton than the former. 

It appears by this experiment, 8 to * Lion: unite 
with an inflammable matter, it is not neceſſary it ſhould be 
in fuſion; it is ſufficient that it be ſo red-hot as to be day 
and ſoftened by the fire. | 

Every kind of charcoal is fit to be an Aires in the 
compoſition of the cement employed to make Steel, provided 
it contain no Vitriolic Acid. However, it hath been obſer- 
ved, that animal coals produce a ſpeedier effect than others: 
for which reaſon it is proper to mix ene of that Wm | 
with charcoal-duſt, as above directe. | 

be following ſigns ſnew that tbe operation bach Fucored- 
ed, and that the Iron is changed into good Steel. ; 

This metal being quenched in cold water, as ae As 
bove, acquires ſuch an extraordinary degree of hardneſs, that 
it will by no means yield to any impreſſion of the file or 
hammer, and will ſooner break in pieces than ſtretch upon 
ide anvil. And here it is proper to obſerve, that the hard- 

neſs of Steel varies with the manner in which it is quench- 

ed. The general rule is, that the hotter the Steel is when 
quenched, and the colder the water is in which you quench 
it, the harder it becomes. It may be deprived of the tempet 
thus acquired, by making it red-hot, and letting it cool 
lowly; for it is "thereby ſoftened, rendered malleable, and 
the file will bite upon it. For this reaſon the artiſans who 
work in Steel begin with untempering it, that they may 
with more eaſe ſhape it into the tool they intèpd to make. 
They afterwards new-temper the tool when finiſhed, and by 
this ſecond temper the Steel recovers the ſame 1 of bard- 
neſs it had acquired by the firſt temper.. N =, 
The colour of Steel is net fo White as that of. feb, ot 
darker, and the grains, facets, or fibres, which appear on 
breaking it, are ſiner than thoſe obſerved in Iron. 8 
If the bars of Iron thus cemented in order to convert them 
into Steel be too thick, or not kept long enough in dementa- 
tion, they will not be turned into Steel throughout their whole 
thickneſs : their ſurfaces only will be Steel to a certain depth, 
M m2 aud 
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and the center will be mere Iron; becauſe the phlogiſton will 
not have thoroughly penetrated them. On breaking a bar 
of this ſort, the difference in colour and grain between the 
Steel and the Iron is very viſible. 
It is eaſy to deprive Steel of the ſuperabundant quantity of 
phlogiſton which conſtitutes' it Steel, and thereby reduce it 
to Iron. For this purpoſe it need only be kept red-hot ſome 
ume, ! obſerving that no matter approach it all the while that 
is capable of refunding to it the phlogiſton which the fire 
carries off. The ſame end 18 ſtill ſooner obtained by cement- 
ing it with meagre hungry matters, capable of abſorbing the 
phlogiſton; ſuch as bones calcined to whiteneſs, and ereta 
ceous earths. | bores Tinh 
Steel may alſo be made by fuſion; or Pig-iron may be 
tonverted into Steel. For this purpoſe the ſame method 
mult be employed as was above directed for reducing Pig- 
iron into malleable Iron; with this difference, that, as Steel 
requires more phlogiſton than is neceſſary to Iron, all the 
means mult be made uſe of that are capable of introducing 
into the Iron a great deal of phlogiſton; ſuch as melting but 
a ſmall quantity of Iron at a time, and keeping it conſtantly 
encompaſſed with abundance of charcoal; reiterating the fu- 
fions; taking care that the blaſt of the bellows directed along 
the ſurface of the metal do not remove the coals that cover 
it, c. And here it muſt be obſerved, that there are ſome 
forts of Pig · iron which it is very difficult to convert into 
Steel by this method, and that there are others which ſuc - 
ceed very readily, and with ſcarce any trouble at all. The 
ores Which yield the laſt · mentioned ſort of Pig- iron are cal- 
jed Steel res. Steel made by this means muſt be tempered 
in the ſame manner as that made by cementation 
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TROCE 9 8 OW . 
The Calcination of Iron.” Sundr y Saffrons of Mars. 


MAKE filings of Iron, in what quantity you pleaſe ; put 
them into a broad unglazed earthen veſſel; ſet it un- 
der the muffle of a cupelling furnace; make it red- hot; ſtir 


M. Rgaumur hath obliged the public with a treatiſe on the means of con- 
verting Iron into Steel, in which he hath exhauſted the ſubject. Such as de- 
Ace the ampleſt and moſt uſeful inſtructions on that part of metallurgy, would 
do well to confult his Work. | „ NY 
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the filings frequently; and keep up the ſame degret of fire 
es 5 ant be wholly — into a rd eee aps Ni 
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Ixox eaſily loſes its phlogiſton by the action of fire. The 
calx that remains after its calcination is exceeding red; which 
makes this be thought the natural colour of the earth of that 
metal. It hath accordingly been obſerved, that all the earths 
and ſtones which either are naturally red, or ee that co: 
lour by calcination, are ferruginous. rw 17 in» 

Ihe yellowiſh-red colour which every nicks of Iron bath, 
in whatever manner it be prepared, hath procured the name 
of Crocus or Saffron to every preparation of this kind. That 
made in the manner above directed: is GIN in I 
Crocus Martis aftringens. 

The ruſt produced on the ſurface of Foil ig a fork: «6 =P . 
of Iron made by way. of diſſolution. The moiſture of the 
air acts upon the metal, diſſolves it, and robs it of ſome of 
its phlogiſton. This ruſt is called in Medicine Crocus Mar. 
tis Iperiens ; becauſe it is thought that the ſaline parts, by 
means whereof the humidity diſſolves the Iron, remain unit · 
ed with the metal after its diſſolution, and give it an aperi · 
tive virtue. The Apothecaries prepare this ſort of Saffron o 
Mars by expoſing Iron filings to the dew, till they be turned 
2 to ruſt: 2 Which i is _ called RO of en 5 


Anorher — of Mars i is _— prepared-i in a 0 ink x 


er manner, by mixing” filings of Icon with pulverized Sul- 


phur, and moiſtening the mixture, which after ſome time 
ferments and grows hot. It is then ſet on the fire; the Sul- 
phur burns away, and the maſs is kept ſtirring till it become 
a red matter. This Saffron is nothing but Iron diſſolved by 
the Acid of Sulphur, which is known to be of the fame 
nature with that of Vitriol; and conſequently this Saffron of 
Mars i is e —— from ne calcined to redueks. 
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let: PROCESS V. 
Iron di ſolved by the mineral lr. 

Pore any aiigerel Acid whatever into a matraſs with ſome 
water; ſet the matraſs on a ſand-bath gently heated; 


arop into the veſſel ſome filings of Iron: the phenomena 
. which 
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which uſually accompany metalline difſolutions' will imme- 
diately appear. Add more filings, till you obſerve the Acid 
hath loſt all ſenſible action upon them: then remove your 
—_— from the ſand-bathy you will find in it a ſolution 
0 Iron. ; OY c 788 | ; + 
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xo is very eaſily diſſolved by all the Acids. If you 
make uſe of the Vitriolic Acid, care muſt be taken to weak 
en it with water, in caſe it be concentrated; becauſe the dif- 
ſolution will ſucceed: the better. The vapours that riſe on 


this occaſion are inflammable ; and if a lighted paper be held 


to the mouth of the matraſs, eſpecially after keeping it ſtopt 


for ſome time and ſhaking the whole gently, the ſulphureous 
vapours take fire with ſuch rapidity as to produce a conſider- 


able exploſion; which is ſometimes ſtrong enough to burſt 
the veſſel into a thouſand pieces. This ſolution hath a green 
colour, and is in fact a fluid Green Vitriol, which wants no- 
thing but reſt to make it ſhoot into cryſtals. 
If you make uſe of the Nitrous Aeid, you muſt ceaſe add. 
ing more filings when the liquor, after ſtanding ſtill ſome 
moments, becomes turbid; for, when this Acid is impreg · 


nated with Iron to à certain degree, it lets fall ſome of that 


which it had diſſolved, and becomes capable of taking up 
freſh filings. Thus, by conſtantly: adding new ſupplies" of 
Iron, this Acid may be made to diſſolve a much greater 


quantity thereof than is neceſſary to ſaturate it entirely. This 


ſolution is of a ruſſet colour, and doth not cryſtallize. LEST J'S 
If the weather be not eee Pea and the Acids have 
a proper degree of ſtrength, the ſand bath is unneceſſary, as 


the diſſolution will ſucceed very well without it. 


Iron diſſolved by Acids may be ſeparated therefrom, like 
all other metallic ſubſtances in the ſame circumſtances, either 
by the action of fire, which carries off the Acid and leaves 
the Martial Earth, or by the interpoſition of ſubſtances which 
have a greater affinity than metallic ſubſtances have with 


Acids; that is, by Abſorbent Earths and Alkaline Salts. By 


whatever means you ſeparate Iron from an Acid ſolvent, it 
conſtantly appears, after the ſeparation, in the form of a yel- 
lowiſh red powder; becauſe it is then depri ved of moſt of the 
phlogiſton to which it owed its metalline form; whence it is 


' realonable to think, that this is the proper colour of Martial 


Earth, 
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All theſe precipitates. of Iron are true Saffrons of Mars, 
which, as well as thoſe prepared by calcination, are ſo much 
the further removed from the nature of a metal, the more 
they are deprived of their phlogiſton, Thence it comes that 


they are more or leſs ſoluble by Acids, and more or leſs at- 
tracted by the magnet: as no ferruginous earth, perfectly de- 
prived of all inflammable matter, is at all HO * "uy 
as or ſoluble it 2 1 oh . 
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PROCESS IL 
7 extraf Tin from its. ore. 


Baan jour Tin ore into 8 coarſe powder, W 5 waſh 
ing carefully ſeparate from it all the heterogeneous mat- 
ters, and ores of a different kind, that may be mixed there: 
with. Then dry it, and roaſt it in a ſtrong degree of fire, 
till no more Arſenical vapour rife from it. When the ore 
15 roaſted, reduce it to a fine-powder, and mix it thoroughly, 
with twice its weight of the black flux well dried, a fourth 
part of its weight of clean iron filings, together with as much 
borax and pitch; put the mixture into a crucible z over all 
put Sea-ſalt to the. thickneſs of un fingers, and cover the 
crucible cloſe. 

Set the crucible thus prepared i in a melting 3 apply 
at firſt a moderate and flow degree of fire, till the flame of 
the pitch, which will eſcape through the joint of the cover, 
diſappear entirely. Then ſuddenly raiſe your fire, and urge 
it with rapidity to, the degree neceſſary for melting the whole- 
mixture. As ſoon as the whole is in fuſion take the cracible 
out ut of the furnace, and ſeparate the Regulus from the Rs: 


OBSERVATIONS. 


ALL. Tin ores contain a conſiderable: deter of Arſenic, 
and no Sulphur àt all, or at moſt very little. Hence i it comes 
that Ih; Tin be 12 lighteſt « of all metals, its ore is neyer- 

thelels 
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thelefs much heatief than any other; Arſenic ae much 

heavier than Sulphur, of which the ores of every other kind 

always contain a pretty large proportion. This ore is more- 

over very hard, and is not brought to a fine powder with fo 
much eaſe as the reſt. 

"Theſe properties of Tin ore furniſh" us with the means of 
feparating it eaſily by lotion, not only from earthy and ſtony 
parts, bur even from the other ores which may be mixed 
with it. And this is of the greater advantage on two ac- 
counts, viz. becauſe Tin cannot endure, without the deſtrue- 
tion of a great part thereof, the degree of fire neceſſary to 
ſcorify the refractory. matters which accompany its ore; and 
again becauſe this metal unites fo eaſily with Iron and Cop- 
per, the ores of which are pretty commonly blended with 
Tin ore, that, after the reduction, it would be found adul- 


terated with a mixture of theſe two metals, if they were nut 


ſeparated from it before the fuſion. 
But ſometimes the Iron ore confounded with that of Tin 


is very heavy, and is not cafily pulverized ; whence it comes 


to paſs that it cannot be feparated therefrom by waſhing on- 
ly. In that cafe the magnet muſt be employed to * 
it, after the ore hath been roaſted. 

Roaſting is moreover neceſſary for Tin ore, in bitter to 
diſſipate the Arſenic which volatilizes, calcines, or deſtroys 
one part of the Tin, and reduces the reſt to a ſhort, brittle 
fabſtance, like a Semi- metal. The ore is known to be ſuf- 
ficiently roaſted when no more fumes riſe from it; when it 
has loſt the ſmell of garlic; and when it does not whiten a 
clean plate of Iron held over it. 

Tin being one of thoſe metals which are moſt eil cal- 
cined, it is neceſſary in reducing its ore to employ ſuch mat- 
ters as may furniſh it with phlogiſton. Ih order to defend it 
from the contact of the air, which always accelerates the 
calcination of metallic ſubſtances, the mixture is to be co- 
vered with Sea falt; and the addition of 85 helps to in- 
ereaſe the quantity of phlogiſton. 
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PROCESS H. 
The Calcination of Tin. 


NO an Stel earthen diſh put the « quantity bf Tin 
you intend to calcine; melt it, and keep ſtirring it from 
ume to time. Its ſrface baba be covered with a Sten 
k ' white 
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white ni continue the calcination till all your Tin be 
dannen nn 4 border, which i is the Cabs 5 Tin. N 


OBSERVATIONS. 


Toh the calcination of nietalline ſubſtances is pro- 
moted by expoſin 4 them, in powder, or in filings, to tbe 
action of fire, and by ordering it ſo that they may not melt, 
becauſe they preſent a much ſmaller ſurface when melted 
than when uünmelted; yet, we have not directed this preeau - 
tion to be uſed in caleining Tin. The reaſon is, this metal 
is ſo fuſible that it cannot endure tlie degree of fire requiſite 
to deſtroy. its phlogiſton without melting, and of courſe, 
though Lin calcines eaſily, the operation is nevertheleſs te- 
dious, becauſe the melted metal preſents but a ſmall ſurface 
to be acted on by the fire and the ait. This inconvenience 
may be partly remedied, and the operation greatly expedited, 
by dividing the quantity of Tin to be calcined into ſeveral: 
mall pareels, and expoſing them to the fire in ſeparate. veſ- 
els, ſo that they may not re-unite when melted, and form ; 
one fingle maſs; | 

Leaf Tin caſt. on Nitre.i in actual fuſion cauſes it to defla- 
erate and fulminate; and from this mixture there riſes a 
white vapour, which is converted into flowers den! it meets 
| vith any obſtacle to impede its flying off emirely. ©; 4h 5 
5 Mr. Geoffroy, who went through a courſe of ex eriments 

A on Lin, an account whereof may be ſeen in the Memoirs of 
i the Academy of Sciences, found that from the colour of the 
calx of that metal a judgment may be formed of its degree 
cal- oi purity, and nearly of the, quantity and. quality of the 

metallic ſubſtances. with which -it is alloyed. The experi- 


4 i ments tried on this ſubject by that eminent Chymiſt are ver 

4g curious. 4 | . 
oY He performed the caleination in a crucible, which ba beat bk 
= ed to a cherry-red, and kept up the ſame degree of fire from 


the beginning to the end of the operation, The calx which 
| formed upon bis metal, in that degree of heat, appeared like 
1 ſmall white ſcales, à little reddiſh on the under ſide. He 
3 YH puſhed it to one ſide as it formed, to the end that it might 
not cover the. ſurface of the metal, which, like all others, 
requires the contact of the air to turn it into a calx. 
While he was making theſe calcinations, he had an op- 
1 « portunity of obſerving} a curious fact, of which no body 
m before him had ever taken notice; probably becauſe no 
= 0 * "oy ever calcined | lin by the lame method. The 
| + 0 | N n 7” 
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ec fact is, that during the calcination of the Ting whether 
« you break the pellicle which, forms on the ſurface of the 
& metal while in red-hot fuſion, or whether you let it re- 
« main without touching it, you perceive in ſeveral places a 
« {mall ſwell of a certain matter, which burſts and makes 
c its way through the pellicle. This matter puffs up; grows 
4c red, at the fame inſtant takes fire, and darts out a fmall 
« whitiſh flame, as vivid and as brilliant as that of Zinc; 
e when urged by a fire ſtrong enough to ſublime it into 
flowers. The vividneſs of this flame may be further eom- 
e pared to that of - ſeveral ſmall grains of phoſphorus of 
«urine fired and gently dropped on boiling water. From 
« this bright flame a white vapour exhales; after which the 
«ſwelled maſs partly crumbles down, and turns to a light 
« white powder, ſometimes ſpotted with red, according to 
ce the force of the fire. After this momentary ignition, 
« there ariſe ſtronger, more numerous, or more frequent 
« heavings of matter, out of which iſſues a good deal of 
« white fume, that may be intercepted by a cover of tin - 
* plate or copper fitted to the crucible, and appears to be 
“ the flowers of Tin, which in ſome meaſure corrode theſe 
4 metals. Hence Mr. Geoffroy conjectures, with a great 
ce deal of probability, that their ſublimation is promoted by 
« a portion of Arſenic. - When the cruſt formed by this calx 
4 comes to be too thick, or in too great a quantity, to be 
tt puſhed on one ſide, ſo as to leave part of the metal unco- 
« vered, Mr. Geoffroy puts out the fire, becauſe no more 
« calx would be formed: the communication of the external 
c air with the Tin in fuſion being abſolutely neceſſary there · 
cc to, as hath been already ſaid. In this operation it is to 
« be obſerved that, if the fire be too flow, neither the in- 
« flammation of the ſulphureous particles, nor the white 
« fumes that riſe, will be fo diſtinctly perceived, as when 
« the fire is of the degree requibite to brop the crucible juſt 
« of a cherry-red heat. | 
« Mr. Geoffroy having taken off: wis arlt cas vega the 
« calcination anew. In this ſecond beat the buddings or 
« heavings were more conſiderable, and ſhot up in the form 
« of cauli-flowers; but were ſtill compoſed of little ſcales. 
„The thoroughly calcined portion of this vegetation was 
c likewiſe white and red; and the inferior ſurfaces of ſome 
e little bits thereof were wholly red. When theſe calcina- 
« tions are continued, ſulphureous vapours riſe ſeemingly of 
« another kind than thoſe which appeared in the beginning; 
« for all the calx made by the wi at was perfectly 5 
n © whereas 


s there with a tinge of black: Mr. Geoffroy was obliged 


weight dy being thus calcined; ind the increaſe was two 


n 
. 


« whereas in the ſceond it begins to be Tpotted here and 
« to go through a courſe: of twelve ſeveral calcinations be- 
« fore he could convert two ounces of Tin into a calx. He 
« had the opportunity, during theſe ſeveral calcinations, to 
« obſerve that after the fourth, and ſometimes after the third, 
« the red ſpots of the calx decreaſe, and the black increaſe; 
that the germinations ceaſe; that the cruſt of the calx re- 


« mains flat; that in the twelfth fire the Tin ields no mort 
« of this ſcaly cruſt ; that towards the end the undulations 


« of the fuſed metal appear no longer; and that the ſmall 


« remainder of calk is mixed with feveral very minute 


« grains of metal, which ſeem much harder than Tin. Mr. 
% Geoffroy could not collect a ſufficient quantity thereof 
« to cupel them, and ſatisfy himfelf whether or no they 
« were Silver.“ 3 | 


Though Tin, and all the imperfect metals in general, 


ſeem converted to à calx, and loſe the thetalline form, by. 


one ſingle calcination, and that a flight one; yet they are 
not wWholly deprived of their phlogiſton: for if the calx of 


Tin, for inſtance, prepared according to the proceſs above 


delivered, be icaſt' upon Nitre in fuſion, it will make that 


ene ery erde conrneng prone tat 


ſtill contains much inflammable' matter. If therefore a cah 


be required abſolutely free from phlogiſton, this firſt calx 


muſt de rer calcined by à more violent fire, and the calcina« 
tion continued til} all the phlogiſton be diſſſp aten. 
Mr Geoffroy, being deſirous of having his calx of Tin 
very pure and perfectiy calcined; expoſed once more to 
e the action of fire the twelve portions of calx obtained by 


„ his former calcinations. But, as it would have been too 


* tedious to re-calcine them all ſeparately, he made four 
« parcels of the whole, each conſiſling of three taken ac- 


« cording to the order in which they were firſt calcined; and 


e gave to each a fire ſufficiently ſtrong, and long enough 
continued; to calcine them as thoroughly as was poſſible. 


After this ſecond calcination he found them all of àa moſt 
4 beautiful White, except the firſt parcel: as that conſiſted 


« of the portions obtaĩned by the three firſt heats, | in all of 
«© which there were ſcales tinged with red, it ſtill retained a 
© ſtain of carnation, 1 hatdly perceptible,” Agreeably 
© to the general rule, the two ounces of Tin gained in 
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« drams'and fifty ſeven grains. gs 
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ce Mr. GeaBroy obſerves, that no Tin, but what is abſo⸗ 
« lutely pure, will yield a perfectly white calx. He calein · 
* ed in this manner ſeveral other parcels of Tin that were 
«impure and variouſly alloyed; each, of which produced a 
« calx differently coloured, according to the nature and 
0 quantity of its alloy: whence. he. juſtly concludes, that 
«calcination is a very good method of trying the fineneſs 
de of Tin, or its degree of purity.” [he particulars of 

: Mr. Geoffroy's experiments on this ſubjeQ, which are very 
7 may be ſeen in the Memoirs of the Keen _ 

8. 

* is proper to take notice chat A man ſhould be very. cau · 
tious how he expoſes himſelf to the vapours of Lin, becauſe 
bye are dangerous; this metal being very juſtly, en 
y Chymiſts of containing ſomething nds e. 1 . 


: 1 : : * >: 


— 
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PROCESS HL" 


The Wu 7 Tin by _ The — liner 7 Li 
| | OT” FS) 


UT. into a gas veſſel what quantity you pleaſe of fide 

Tin cut into little bits. Pour on it thrice as much a- 
gun regis, compounded of two parts agua fortis weakened 
with an equal quantity of very pure water, and one par 
Spirit of Salt. An ebullition will ariſe, and the Tin will | 
be very rapidly diſſolved; 2 1 the dude on me. 
tal 50 of fag regis be conſid 


EE 


Tix is ſoluble by all the Acids; but au regis Giles 
it beſt of any. Yet in this diſſolution. it comes to paſs that 
part of the diſſolved Tin precipitates of its own accord to 
the bottom of the veſſel, in the form of a white powder. 
This ſolution of Tin is very fit for preparing the purple · co- 
loured precipitate of Gold. For this purpoſe the ſolution of 
Tin muſt be let fall, drop by drop, into a ſolution; of Gold. 
Spirit of Nitre diſſolves I in nearly as agua regis Sons: on 
it occaſions a greater quantity of calx. _ 

If two or three parts of Oil of Vitriol be poured on one | 

. part of Tin, and if the veſſel in which the mixture, is 
| made be expoſed to ſuch a degree of heat as to eyaporate 
all the MERE, there * remain a tenacious matter 

| ſticking 


one 


Ire, 18 
Jorate 
nattcr 
cking 
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ſticking to the ſides of the veſſel. If water be poured 


on this: matter, and it be then expoſed a ſecond time to 
the fire, it e ere ee excepting a ſmall portion of 
a glutinous ſubſtance, which alſo ma; diſſolved in freſh 
oil of Vitriol. iy, | A..7 T7 * nn 

The Acid of Sea-ſalt may be combined with Tin by the 
following proceſs. Mix perfectly, by 
mortar, an amalgam of two ounces of fine 'Tin, and two 
ounces and a half of Quick-filver, with as much Corrofive 
Sublimate. As ſoon as the mixture is completed, put it in- 
to a glaſs retort, and diſtil with the ſame precautions as we 
directed to be uſed in preparing concehtrated and ſmoking 


Acids. There will firſt come over into the receiver ſome 
drops of a limpid liquor, which will be ſoon followed by . | 
1. 


elaſtic ſpirit that will iſſue out with impetuoſity. At 
ſome flowers, and a ſaline tenacious matter, will riſe into 


the neck of the retort. Then ſtop your diſtillation, and pout 


into a glaſs bottle the liquor you will find in the receiver. 
This liquor continually exhales a conſiderable quantity of 


denſe, white fumes, as long as it is allowed do have a free 


communication with the air. | 


Tue product of this diſtillation is a combination ef the 


Acid of Sea - ſalt with Tin. As the affinity of Tin with 
this Acid is greater than that of Mercury, the Acid contain- 
ed in the Corroſive Sublimate quits the Mercury, wherewith 
it was united, to join the Tin; which it volatilizes ſo as to 
make it riſe with itſelf in a limpid form. We make uſe 


of the amalgam of Tin with Quick- ſilver, beeauſe we are 


thereby enabled to mix the Corroſive Subli mate perfectix 
8 as the ſucceſs of the operation requires it ſhould 
In this experiment the Tin is volatilized, and the Acid of 
Sea-falt, which is exceedingly concentrated, flies off inceſ- 
ſantly in the form of white vapours. This compound is 
known in Chymiſtry by the name of Smoling Liquor Li- 
bavius; a name derived from its quality, and from its In- 
ventor. Tin diſſolved by Acids is eaſily ſeparated from 
them by Alkalis. It always precipitates in the form of 'a 
white ral e 05 1499007 3 e ee ene 
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To en Lead from it ore. kad \icaih 
hw. 


1e ended your Lok ore odds it 2 a ſine pow. 
der; mix it with twice its weight of the black- flux, 


and one fourth of its weight of clean iron filings and borax; 


put the whole into a crueible capable of rag) argon 
thriee as much; over all put Sea- ſalt four fingers thick; 
ver the erucible; lute the juncture; dry the whole may a 
gentle heat, and ſet it in a melting furnace. 
Make the crucible moderately. red: you will hear the Sea 
ſalt decrepitate, and after the decrepitation a ſmall hiſſing 
in the crucible. en up the nn Ran af fire till that he 
Me 117 ieee ee 
Then: throw in 38 many nie av fire. 2 to complete 
the operation entirely, arid raiſe the fire ſuddenly, ſo as to 
bring the whole mixture into perfect fuſion. Keep up this 
degree of ſire for a quarter of an hour, which is —— 
cient for the precipitation of the Regulus. 
When the operation is finiſned, which may be W by 
the quietneſs — he matter in the crucible, and by a bright 
vivid flame that will riſe from it, take the crucible out of the 
e and en the — em — Mal -d 


iti „„ „ nee 
£348 


| ALL Lead ore contains 4 — pr Sulphur, ankick 
muſt be firſt ſeparated, from. it by, roaſting : and as this kind 
of ore is apt to fly when firſt expoſed to the fire, it is proper 
to keep it covered till it be thoroughly heated. Another 
precaution to be uſed, in roaſting this ore, is not to give it 
too great a heat, but to keep the veſſel which contains it juſt 
moderately red; becauſe it eaſily turns _—_— A ocs 
caſſons i it to ſtick to the veſſel. W 
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The Iron that is added, and mixed with the flux; abſorbs 
" Sulphur which may happen to-remain, even after roaſt- 
it helps alſo to ſeparate from the Lead ſome portions of 
ſemi- meals eſpecially of Boggs ay. which are Frequemiy 
mixed with this ore. 4h t + IN 
There is yo fear leaſt the locks ſat wich the Lead in fu-* - 
on, and adulterate it: for theſe two metals are/incapable of 
contracting any 1 en . 8 when ach has its metalline 
form. Þ1. Fa ov Ot Ri 10 kn fe 
Nor is there 17 rondes to weekend leſt the Jin ould, 
by its refractory quality, obſtruct the fuſion of the mixture; 
for though this metal be not fuſible when alone, yet, by the 
union it contracts with the matters it is deſigned to abſorb, 
it becomes ſo to ſuch a degree as in u 1 to ren 


on this occaſion, the office of a flux. 4 aff; AY 


The government of the fire is a — of "uu gasse 
in this operation. It is neceſſary to apply but a moderate 
degree of heat at firſt: for, when the metallic earth of the 
Lead, combining with the phlogiſton, acquires the metalline 
form, it ſwells up in ſuch an extraordinary manner,” that 
there is great danger leaſt the matter ſhould overflow, and 
run all out of the containing veſſel. With a view therefore 
to avoid this inconvenience, we direct 4 very large crucible 
to be uſed. This heaving of the Lead, at the inſtant of its 
reduction, is attended with a noiſe HEG 5 whiſtling o 
wind. 8 

Notwithſtanding all the precautions: Wer can be uſed to 
prevent the reduction from taking place too haſtily, and ſo 
occaſioning the effuſion of the matter, it often happens that, 
on raifing the fire in order to bring the mixture into fuſion, 
the hiſſing ſuddenly begins again, and is very loud. In that 
caſe all the apertures of the furnace muſt immediately be 
ſhut cloſe, in order to choak and ſuffocate the fire: for, if 
this be neglected, the matter in the crucible will ſwell up, 
make its way through the luting of the juncture, nay, puſh” 
up the cover, and run over. This accident is to be ap- 
pretended: during the firſt five or ſix minutes after you raiſe 
the fire in order to melt the mixture. This effuſion of rhe 
matter is accompanied with a dull flame, a thick, grey ank 
yellow ſmoke, and a noiſe like that of ſome boiling hquor.« 
When, you obſerve theſe ſeveral phenomena you may be ſure” 
the matter is run out of the crucible, either in the manner 
aboye deſcribed, or by making its way through ſome cracks 
in e veſſel, and — that 00 — is ſpoiled !. 
1341 ene, | 
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Moreover, this event infallibly follows whenever a; bit of 
coal. happens to fall into the crucible ; and this is one reaſou 
hy it is neceſſary to cover it. 1 

Lou may be certain that the operation hath daten if 
the ſcoria be ſmooth when cold, and have not in part eſeap · 
ed through the lute; if the Lead be not diſperſed in globules 

through the whole maſs of the matter contained in the eru- 
cible, but is, on the contrary, collected at the bottom, in the 
form of a ſolid Regulus, not very ſhining, but of a blueiſh 
caſt, and ductile. Moreover, the ſcoria ought, in the pre - 
ſent caſe, to be hard and black, and ſhould not appear full 
ol holes like a ſieve, except only in that part which,was eon · 
tiguous to the Salt. 

Here it is proper to obſerve, that the gea · ſalt doth not mix 
with the ſcoria, but floats upon it. After the operation it is 
black; which colour it gets, no doubt, from the charred 

parts of the flux. The abſence of theſe . ſhews the en 
ration to have miſcarried. 

When the ore to be ſmelted is pyritoſe and refractory, it 
may be roaſted at firſt with a much ſtronger degree of fire 
than is. uſed for ores that are fuſible; becauſe the martial 
earth, and the unmetallic earth, which are always mixed in 
pyritoſe matters, binder it from growing readily ſoft in the 
fire. Beſides, ſuch. an ore requires a greater quantity of the 
black flux and of borax to be mixed with it, and a diger 
degree of fire to fuſe it. 

t is generally needleſs to mix iron filings with this ſort of 
ore; becauſe the martial earth, with which pyritoſe matters 
are always accompanied, is reduced during the operation by 
the help of the black flux, which for that purpoſe is mixed 
with it in a large proportion, and furniſhes a. quantity of 
icon ſufficient to abſorb the heterogeneous minerals n 
with the Lead. 

Vet, if it ſhould be obſerved that the pyrites whicka ac- 
company the Lead ore are arlenical, then, as ſuch pyrites 
contain but a ſmall quantity of ferruginous earth, iron filings 
muſt be added; which are, on this occaſion, ſo much the 
more neceflary for abſorbing the Arſenic, as this mineral re- 
mains in part confounded with the ore, is reduced to a Re- 
wh during the operation, unites with the Lead, and de- 

troys a great deal of it by procuring its vitrification. - 

The Lead obtained from ſuch pyritoſe ores is commonly 
not very pure; it is blackiſh and — ductile; qualities 
| n to it by a n mixture of Copper in the py-' 
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rites, which always contain more or leſs thereof. We ſhall 


preſently ſhew the method of ſeparating Lead from Copper. 


Lead ore may alſo be reduced by melting it amidſt coals. 


For that purpoſe firſt kindle a fire in the furnace in which, 
you intend to melt your ore; then put a layer of your ore 


immediately upon the lighted coals, and cover it with ano- 


ther layer of coals. ©. 


Though the melting furnace uſed for this operation. be ea · 
pable of giving a conliderable Heat, yet it is neceſſary further 


to increaſe the force of the fire by the means of a good baſe | 


of perpetual bellows, which will produce an effect Ike that 
of a forge. The ore melts, the earth of the Lead unites 
with the phlo iſton of the coals, and ſo is reduced to metal, 
which runs through the coals, and falls into an earthen veſ- 
ſel placed at the bottom of the furnace to receive it. Care 
muſt be taken to keep this veſſel well filled with charcoal- 
duſt, to the end that the Lead may be in no danger of cal- 
cination while it continues there; the charcoal-duſt con- 


ſtantly furniſhing it with phlogiſton to preſerve its .metalline 


form. e | | 

The earthy and ſtony matters that accompany the ore are 
ſcorified by this fuſion, juſt as they are by the other which is 
performed. in a cloſe veſſel. . With regard to the Sulphur and 
Arſenic, they are ſuppoſed to have been firſt accurately ſepa- 


? 


ated from the ore by roaſting. This is the method common- 


ly employed for ſmelting Lead ore at the wor ks. ia 
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fo ſeparate Lead from Cappet. 


widening upwards, and large enough to contain your 
metalline maſs. Set it ſhelving downwards. from the mT 
towards the fore-part;z, and in the fore · part, at the bottom, 
make a little gutter communicating with another veſſel of the 


lame nature, placed near the former and a little lower. Let 


the mouth of the gutter within ſide the upper veſſel be nar- 
rowed, by means of a ſmall iron plate fixed acroſs it, while 
the loam is yet ſoft; ſo as to leave a very ſmall aperture, in 
the lower part of this canal, {ufficient to diſcharge the Lead 
28 it melts. Dry the whole by placing lighted. coals around 
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When this apparatus is dry, put your mixed maſs of Cop - 
per and Lead into the upper veſſel: both in that, and in the 


other veſlel, light a very gentle fire of wood or charcoal, fo 


as not to exceed the degree of heat neceſſary to melt Lead. 
In ſuch a'degree of heat the Lead contained in the mixed 
maſs will melt, and you will fee it run out of the upper veſ- 
{el into the lower; at the bottom of which it will unite into 
a Regulus. When in this degree of heat no more Lead 
flows, increaſe the fire a little, ſo as to make the veſſel mo- 


When no more will run, collect the Lead contained in 
the lower veffel. - Melt it over again in an iron ladle, with a 
degree of fire ſufficient to make the ladle red; throw into it 
a little tallow or pitch, and while it burns keep ſtirring the 
metal, in order to reduce any part of it that may be calcin- 
ed. Remove the pellicle or thin cruſt which will form on the 


ſurface; ſqueeze out all the Lead it contains, and then put 


it to the maſs of Copper left in the upper veſſel. Check the 
fire, and in the ſame manner take off a ſecond ſkin that will 
form on the ſurface of the Lead. Laſtly, when the metal is 
ready to fix, take off the ſkin that will then appear on it. 
The Lead remaining after this will be very pure, and free 
from all alloy of Copper. 3 

With regard to the Copper itſelf, you will find it in the 
upper veſſel eovered with a thin coat of Lead: and if th 
Lead mixed with it was in the proportion of a fourth or 
fifth part only, and the fire applied was gentle and flow, it 
will retain nearly. the ſame form after the operation that the 
mixed mals had before. | 


LOBSERVATIONS. 


Leap frequently remains mixed with Copper after the re- 
duCtion of its ore, eſpecially if the ore was pyritoſe. Though 
Copper be a much more beautiful and more ductile metal 
than Lead, yet the latter by being alloyed with the former 1s 
rendered eager and brittle. This bad quality is eaſily diſco- 
vered by the eye on breaking it : for the ſurface of the broken 
part appears all granulated ; whereas when it is pure it is 
more evenly, and reſembles a congeries of ſolid angles. It 
the Lead be alloyed with a conſiderable quantity of Copper, 
its colour hath a yellowiſh caſt. Re og os Rs» Ln, 


- Conſidering the bad qualities which Copper communicates 


to Lead, it is neceſſary ro ſeparate theſe two metals from each 


other. The method above laid down is the fimpleſt N 
5 "3 $3 | eſt, 


or 3 
7, it 
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beſt. It is founded on two properties belonging to Lead: 
the firſt is that of being much more fuſible than Copper; fo 
that it will melt and run in a degree of heat that is not ca- 
pable of waking the Copper even red-hot, which yet is ve 

far from being able to melt it: the ſecond is, cher Lead, 
though it hath an affinity with Copper, and unites very per- 
fectly therewith, yet is not able to diſſolve it without a great- 


er heat than che degree barely neceſſary to fuſe Lead. Hence 
it comes that Lead may be melted in a Copper veſſel, pro- 
vided no greater degree of heat be applied than that purpoſe 


requires. But when the Lead becomes ſo hot as to be red, 
ſume, and boil, it inſtantly begins to diſſolve the Copper. 
For this reaſon, it is effential to the ſucceſs of our operation 
that a moderate degree of heat only be applied, and no oo 
er than is requiſite to keep the Lead in fuſion. . 

Charcoal-duft is made an ingredient in the compoſition of 
the veſſels uſed on this occaſion, in order to prevent the cal- 
cination of the Lead. 

The iron plate, with which eh entrance of the gutter 


within the upper veſſel is narrowed, ſerves to prevent the 


larger pieces of Copper, which the Lead may carry along 
with it, from paſſing through': : it ſtops then,” and allows the 
Lead to run off alone. 

But as theſe parcels of copper may envely chal the 5 
ſage, care muſt be taken, when any happen to be ſtopt, to 
remove them from the entrance of the gutter, and puſh them 
back into the middle of the veſſel. Ie t is alſo neceſſary to 
obſerve whether or no the Lead fixes any where in the paſ- 
age; and, if it does, the heat of that part mult be adorns 
ed, in order to melt it and make it run off. 

Notwithſtanding all the precautions that can be kin, to 


hinder the melted Lead from carrying off any Copper with 


it, it is impoſſible to prevent this inconvenience entirely; 
and therefore the Lead is melted over again, in order to ſe- 


parate the ſmall portion of Nen with which 1 it is 5 75 adul- | 


terated. 


As Copper is much lighter than Lead, if theſs n metals 
happen to be ſo blended together that the Copper, withoũt 


being in fuſion and diſſolved by the Lead, is only interpoſed | 
between the parts of the melted Lead, fo as to ſwim therein, 


it is then preciſely in the caſe of a ſolid body plunged into a 
fluid heavier than itſelf, and muſt riſe to the ſurface, like 
wood thrown into water. It is proper to burn ſome inflam· 
mable matter on this melted Lead, in order to reduce ſuch 


parts 2 as are conſtantly calcining on its ſurface * 
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it is in 8 for without this precaution wer "aus be fas 
ken off together, with the Copper. 

The Copper remaining after this een, is, as we Kt 
notice befare, ſtill mixed with a little Lead. If you deſire 
to ſeparate it entirely therefrom, you mull put it into a cupel 
and expoſe it under the muffle to ſuch a degree of fire, as may 
convert all the Lead into licharge. This cannot be ſo done 
but that ſome of the Copper alſo will be ſcoriſied by the heat 
of the fire, and by the — i of the Lead: but as there is 4 
very great difference between the facility and readineſs with 
which. theſe two metals calcine, the portion of Copper that is 
calcined, while the whole Lead is turning into licharge, is 
icarce worth conſidering. / , :; 

The Lead, though carefully 8 from the Copper by 
the proceſs here delivered, is not yet abſolutely, pure: ſome: 
times it is alloyed with Gold,. and. almoſt always contains 
ſome Silver. If you would free the Lead as much as. poſli- 
ble from any mixture of theſe two metals, you muſt convert 
it into glaſs, ſeparate. the remaining bead, and. afterwards 
reduce this glaſs of Lead. But, as theſe two perfect metals 
are of no prejudice to the Lead, it is not uſual to ſeparate 
them from it, unleſs they be in a ſufficient proportion t to de- 
Fray the charge, and produce ſome proſit beſides. 
When we examine by the cupel the juſt parties of 
Sold and Silver that an ore or a mixed thine maſs will 
yield, we make a previous aflay of the Lead to be employed 
in the operation, and afterwards, in our eſtimate, deduct a 
proper allowance jor the - 15 ah means: vet to a 
Lead made uſe of. 


io. 


"PR 0: 0 E 8 J m. 
The Galcination of Lead. 


Part * quantity of Lead you pleaſe; male it in one 
or more unglazed earthen. pans': a dark grey powder 
will be found on its ſurface. Keep ſtirring the metal ineeſ⸗ 


famtly till it be wholly et into ſuch a powdery wu 
1s te Calx * Lead. 


2 να 


As Lead i is a very fuũ ble metal, and in that reſpe great- 
ly reſembles Tin, moſt of the obſervations we made on- the 
calcination of Tin may be applied here. 
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In the calcination of all metals, and particularly in this of 
Lead, there appears a fingular phenomenon which is not ea- 
fly accounted for. It is this: though theſe matters loſe a 
great deal of their ſubſtance, either by the diſſipation of their 
phlogiſton, or becauſe ſome of the metal, perhaps, exbales 
in vapours, yet when the calcination: is over their calces are 
found to be inereaſed in weight, and this increaſe is very 
conſiderable. An bundred- pounds of Lead, for example, 
converted into Minium, which is nothing but a calx of Lead 
brought to a red colour by continuing the calcination, are 
found to gain ten pounds weight; ſo that for an hundred 
pounds of Lead We have one hundred and ten pounds of 
Minium: a prodigious and almoſt incredible augmentation, 
if it be conſidered that, far from adding any thing! 'Tairhe 
Lead, we have on the contrary diſſipated part of it. 

To account for this phenomenon: Natural — 
Cbymiſts have invented ſeveral ingenious hypotbeſes, but 
none of them entirely ſatis factory. As we have no eſtabliſh: 
ed theory to proceed pen, we en nes eee to explain 
"ou cxtronpdinnry fact. | 4 + nr 
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Tae two parts of Litharge, and one ws 1 pure cry- 1 
ſtalline Sand; mingle them together as — as Poke 
fible, adding a little Nitre and Sea-ſalt: put this mixture in- 
to a crucible of the moſt ſolid and maſt compact eartb. an 
the crucible with a cover that may perfectly cloſe it." 

Set the crucible thus prepared in a, melting — fill 
the furnace with coals; light the fire gradually, ſo that the 
whole may be {ſlowly heared :\then-raife the fire fo as to make 
the crucible very red, and bring the matter it contains into 
fuſion; keep it thus melted for a quarter of an hour.. 

Then take the erucible out of the furnace, and break it: 
in the dottom thereof you will moſt commonly find a ſmall 
button of Lead, and . it a tranſparent Glaſs, of a yellow 
colour nearly reſembling that of amber. Separate this Glaſs 
from the little button of metal, and ee the en g. ee 
Which you uin find e ng: . . Hy f 
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-» Port Lead, cron ho expoſed to a ftrong fire ive 19 
additament, turns to Litharge; which is a ſcaly fort of ſub- 
ſtance, more or leſs yellowiſh, ſhining, and ſoft to the touch. 
This is the firſt advance to the Vitrification of Lead. The 

large refineries of Gold and Silver by the means of Lead fur- 
mih'a great quantity of this material. It is forgetimes whit- 
Hh, . and is then called Litharge of Silver; ſometimes yel- 
low; and then bears the name of Litharge of Gold. The 
difference of its colour depends on the ont of fire it hath 
undergone, and on the metalline fubſtances vitrified with it. 

Litharge alone is very fuſible, and being expoſed to the 

| * is eaſily converted into glaſs: but this Glaſs of Lead, 

| made without additament, is ſo active, ſo penetrating, and 
ſo apt to ſwell, that it can ſcarcely be made uſe of when pure. 

. We: are obliged in ſome ſort to clog it, by uniting it with 

bt | ſome vitrifiable matter that is not ſo fubtile, ſuth as ſand; 

| 

| 

| 

| 

| 

| 
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and it 1s for this reaſon, not to render the mixture more fuſi- 
ble, that we have directed the addition of one third Ga of 
Sand to two thirds of Litharge. 

_ The Nitre and Sea-ſalt, preſcribed as aa elend in the 

mixture, are deſigned to procure an equal fuſion of the whole. 

For, as the ſand is lighter and leſs fuſible than the Litharge, 

it will partly riſe towards the upper part of the crucible when 

that matter firſt begins to flow; in conſequence whereof the 

contents of the upper part will be much more difficult to 

melt, and form a Glaſs much more compact than that below: 

but the Nitre and Sea - ſalt poſſeſſing the upper part of the 

crucible, becauſe they are ſtill lighter than the Sand, and 

being in their own nature very efficacious fluxes, on account 

of theiF great fuſibility, they quickly bring about the fuſion 

of thoſe particles of ſand, which, having eſcaped the action of 
the Litharge, may have riſen unvitrified to its furface; 

* . The moſt difficult thing to procure, and yet the moſt ne- 

| ceſſary to the ſucceſs of this operation, is a crucible of earth 

fo firm and compact as not to be penetrated by the Glals of 

| _—_ which corrodes and makes its way through: my 

ing. 

The precaution of chuſing a e that ſhall contain a 

good deal more than the matter to be-vitrified, is a neceſſary 

one, becauſe Litharge and Glaſs of Lead are very apt to 
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x : The rule to keep the crucible cloſe ſhut is alſo indiſpenſa« | 


dly neceflary, to prevent any bit of charcoal, or other inflam- 


mable matter, from falling into it: for when this happens it 


any occaſions a reduction of the Lead, which is always attended 
ſir with a ſort of efferveſcence, and ſuch a conſiderable heaving, 
uch that commonly moſt of rhe mixture runs over the crucible. 
The For the ſame reaſon it is very proper, before you expoſe the 
fur mixture to the fire, to examine whether or no it contains any 
hit. matter capable of furniſhing a phlogiſton during the opera- 
yel- tion; and if it does, to remove that matter with great care. 


Tue The little button of Lead, found at the bottom of the cru- 
hard cible after the operation, comes from a {mall portion of Lead 
wy that is commonly left in Litharge, unleſs you prepare it-care- 
lle fully yourſelf, and do not take it from the fire till you are 


ad ſure of having deſtroyed all the Lead. Beſides, this ſmall 
God portion of Lead can be of no prejudice to the operation, be- 
110. cauſe it cannot communicate its phlogiſton to the reſt of the 
76 matter. . pe | p . 15 1 
= The revivifying of Litharge, of the Calx, and of the Glaſs 
full of Lead, may be obtained by the ſame proceſſes as the re- 
or diction a T2777... ot Rk 
the . | "I „ ny 5 9 25 N 
urge ; i 
hoy | Lead difſolved by the Nitrous Acid. 
"the HERS : . 3 | - Ig „ 
to i Pu into a matraſs ſome aqua fortis precipitated like that 
dat uſed to diſſolve Silver; weaken it by mixing therewith: 
the an equal quantity of common water; ſet the matraſs in ax 
4 hot ſand-bath; throw into it, little by little, ſmall bits of 
nf Lead; till you ſee that no more will diflolve. Aqua fortis 
Gon _ lowered will diſſolve about a fourth of its weight of 
n of As. - "7 f 5 „ 3s 8 | 
ly There is gradually formed upon the Lead, as it diſſolves, 
ne- firſt a grey powder, and afterwards a white cruſt, which ar 
"IT laſt hinder rhe ſolvent from acting on the remaining part of 


k of the metal; and therefore the liquor ſhould be made to boil, 


very and the veſſel ſhould be ſhaken to remove thoſe impedimenta, 


0 by which means all the Lead will be diſſolved. 
ny T  OBSERVATIONS.. 


Leap very much ; reſembles Silver, with reſpect to the 
The Renomena which attend its diſſolution in Acids. For ex- 


ample, 
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ample, the Nitrous Acid muſt be very pure and uncontami. 
nated with the Vitriolic or Marine Acid, to qualify it for 
keeping the Lead in ſolution: for, if it be mixed with either 


the one or the other of theſe Acids, the Lead will precipitate 


in the form of a white powder as faſt as it diſſolves; z which 1 1s 
Juft the caſe with Silver. 


If the Vitriolic Acid be mixed with the toit the pte. 


cCipitate will be a combination of the Vitriolic Acid with 


Lead; that is, a Neutral Metallic Salt, or Vitriol of Lead. 
If the Acid of Sea-filt be mixed therewith, the precipitate 


will be a Plumbum corneum, that is, a Metallic Salt relem- 


blin the Luna cornea. = 

hen all the Lead is diffolved as above deſcribed; the 1 
quor appears milky. If it be kept warm over the fire till lit 
tle eryſtals begin to appear on its ſurface, and afterwards left 
to fland quiet, in a certain time there will be found at the 
bottom a greyiſh powder, which being tried on Gold is Mer- 


curial 2 5 to whiten it. Little globules of gh -filver 


are even di cernible in it. 
We owe this obſervation, together w with this manner of 


proving the exiſtence of Mercury in Lead, and of procuring 


it from thence, to M. Groſſe, who bath given an account of 
his proceſs in the Memoirs of the Academy of Sciences, 
from whence we have copied the defcription of the operation 


in hand. 


The ſolution being quickly poured off by inclination from 
the grey mercurial prec pee is {til milky, and depoſites an- 
other white ſediment. When this ſecond precipitate falls the 
liquor becomes clear and limpid, and is then of a fine ye 
low colour, like a ſolution of Gold. On this gold-coleured 
ſolution, and on the two precipitates above-mentioned, M. 
Groſſe made ſeveral obſervations, the chief of which we thall 
here infert. 

The yellow liquor affeQs the tongue at firſt with a taſte of 
ſweetneſs; but afterwards vellicates it very ſmartly, and leaves 
on it a ſtrong ſenſation of acrimony, which continues for a 
long time. 

Alkalis precipitate the Lead ſuſpended in this liquor, juſt 

as they do all other metals diſſolved by Acids; and this pre. 

cipitate of Lead is white. 
Zea-ſalt, or Spirit of Salt, ſeparates the Lead from its ſol- 
vent, and precipitates it, as we obſerved before, into a Plum- 
bum corneum: but this precipitate differs from the Luna 
cornea, as being very ſoluble in water; whereas the Luna 
cornea will not diffolve in it at all; or at leaſt diſſolves there- 
| I : in 


f 


| 
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in with great difficulty, and in a very ſmall quantity. This 
plumbum corneum diſſolved in water is again precipitated by 


the Vitriolic Acid. M. Groſſe obſerves, that this forms an 


exception to the eighth column of Mr. Geoffroy's Table of 
Aſſinities; in which the Acid of Sea: ſalt is marked as hav- 
ing a greater affinity than any other Acid with Metallie ſub- 

Our ſolution of Lead is alſo. precipitated; in a white, pow- 
der by ſeveral Neutral Salts; ſuch as Vitriolated Tartar, A- 
lum, and common Vitriol. It is by the means of p bach þ afs 
finities that theſe Neutral Salts. effect this precipitation. 

Even pure water alone is capable of-precipitating.the Lead 


ol our ſolution, by weakening the Acid, and thereby diſa- 


bling it from keeping the metal ſuſp ende.. 

Laſtly, as all the ſolutions of metals in Acids are nothing 
but Neutral Metallic Salts in a fluid form, ſo; if the ſolution 
Lead be evaporated; over the. fare, it will; hoot; into very 
beautiful cryſtals, about the bigneſs of hemp - ſeed, ſhaped 
like regular pyramids having ſquare baſes. 'Theie cryſtals 


are Taeter ane ſaccharine taſte: but what is 
mo 


ſingular in them is, that, as they conſiſt of the Nitrous 
Acid combined with Lead, which manifeſtly contains a great 
deal of phlogiſton, they conſtitute a Nitrous Metallic Salt, 
which has the property of deflagrating in a crucible, without 
the addition of any other inflammable matter. It is extreme- 
ly hard to diſſolve this Salt in water. | 
The grey mercurial precipitate which whitens Gold, and 
in which little globules of running Mercury are perceivable, 
is far from being pure Mercury. This metallic ſubſtance 
makes but a ſmall part thereof: for it is an aſſemblage, 1. of 
little cryſtals of the ſame nature with rhoſe afforded by the 
evaporated ſolution; 2. of a portion of the white matter, or 
powder, which renders- the ſolution milky; 3. of a grey 
powder, which M. Groſſe | conſiders as the only mercurial 
part; 4. and laſtly, of little particles of Lead that have 
eſcaped the action of the ſolvent; eſpecially if a little more 
Lead than the Acid is capable of diſſolving were added 
with a view to ſaturate it entirely, as in the preſent proceſs. 
By means of motion and heat the ſmall parcels of Mercu- 
ry may be amalgamated with the Lead. 
That Mercury ſhould be found entire and in globules in 
the Spirit of Nitre, which very eaſily diſſolves that metallic 
ſubſtance, will not be ſurprizing to thoſe who reflect that, 
in the preſent caſe, the Acid is ſaturated with Lead, with 
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ry will precipitate. 


Lead; or elſe that portion of the Acid whic remains unſa- 


the Acid," falls in part of its own accord. It is a fort of | 
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wards: fit on a receiver half filled with water, and let the 
noſe of the retort enter about half an inch into the water. 


1 inereaſe it, in order to rely what. ** may ſtill be 
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pears by M. Geoffroy's Table of Afſini me, where, in the 
column — hath the Nitrous Acid at top, Lead is placed 
above Mercury. Agreeably to this, if Lead be preſented to 
a ſolution of Mercury in Spirit of Nitre, the Lead will be 
diſſolved, and as the Oy thereof. e the Mercu- 


Hence it appears that, in aud to find any Mercury in the 
ſpontaneous precipitate of Lead diſſolved by the Nitrous 
Acid, it is neceffary that the Acid be entirely ſaturated with 


turated will diſſolve the Mercury. 
With regard to the white powder that er the ſolution 
milky, and afrerwards precipitates, it is nothing but 2 por- | 
tion of the Lead, which, not being intimately united with | 


calx of Lead, which being expoſed to the fire becomes part- | 
Iy glaſs, and er NE eures it ors retains HER of 1 its | 
pegs iſton. ; 
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To extra + Mercury from its one, or to | revivify it fro 
Cinabar. 


ULVERIZE the Cinaber brode which you hold ſea? 
the Mercury; with this powder mix an equal part of clean 
iron filings; put the mixture into a retort of glaſs or iron, 
leaving at leaſt one third part thereof empty. Set the retort 
thus prepared in a ſand-bath, ſo that its body may be quite 
buried in the fand, and its neck decline conſiderably down- 


Heat the veſſels ſo as to make the retort moderately red. | 
The Mercury will riſe in vapours, which will condenſe into 
little drops, and fall into the water in the receiver. When 
you ſee that nothing more comes over with this degree of 


left. 
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left. When all the Mercury is thus brought over, take off 
the receiver, eee eee in 11 RI 
1 ee e j' Nw 


7 „ N i 


2 is never W in the 3 of the 
earth by any thing but Sulphur; with which it forms a com- 
pound of a browniſh ted colour, known by the name of Gi» 
aba. 

Sometimes i it is ir mixed wich canthy and yay matters 
that contain no Bulphur; but, as this metallic ſubſtance is 
never deſtitute of its phlogiſton, it then has its metalline 
form and properties. When it is found in this condition, 
nothing is more eaſy than to ſeparate it from thoſe heteroge - 
neous matters. For that purpoſe no more is requiſite than 
to diſtil the whole with a fice ſtrong enough to raiſe the Mer- 
cury in vapours. This mineral is volatile; the earthy and 
ſtony matters are fixed; and a certain degree of heat will 
— eee of what is volatile from what is 

xed 10 | 
This is-not the caſe when Mercury 3 is combined with Sul- 
phur : for this latter mineral is volatile as well as Mercury; 
and the compound reſulting from the union of them 
both is alſo volatile: ſo that if Cinabar were expoſed to the 
bre in cloſe veſſels, as it muſt; be to ſave the Mercury, it 
1 be ſublimed i in ſubſtance, without "WE qondipeted 
In order n e to ſeparate theſe two. 8 from 
each other, we muſt have recourſe to the interpoſition of 
ſome third, which hath a greater affinity with one of them 
than the other hath, and no affinity with that other. 

| Iron hath all the conditions requiſite for this purpoſe z ſees 
ing it hath, as may be ſeen in the Table, a much greater _ 
nity with Sulphur. than Mercury hath, and 1 nn 
contracting any union with Mercurx. 

Iron, however, is not the only ſubſtance * may be em» 
ployed on this occafion ; Fixed Alkalis, Abſorbent earths, 
Copper, Lead, Silver, Regulus of Antimony, have all, as 
well as Iron, a greater affinity than Mercury with Sulphur. 
Nay, ſeveral of theſe ſubſtances, namely, the ſaline and 
earthy Alkalis, as well as Regulus of otimony, cannot 
contract any union with Mercury: the reſt, to wit, Copper, 
Lead, and Silver, are indeed capable of amalgamating with 
N but then the union which theſe metals contract 

Pp 2 © 8 with 
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with the Sulphur prevents it; and even though they hound 
unite: with this metallic ſubſtance, the degree of beat to 
which the whole mixture is expoſed would ſoon carry u 


the Mercury, and ROE it with eaſe from thoſe fixed ood i 
ſtances. Rr "A 0 
In this diſtillation the Re cautions . ro aer as. 
in all others: that is, the veſſels muſt be flowly heated, e | 
_cially if a glaſs retort be uſed; the fire muſt be raiſed by * 
grees, and a much ſtronger. one applied at laſt than at firſt. 
This operation particularly requires a very ſtrong degree of 
fire, when there is but a ſmall quantity of Mercury left. 


Aſter the operation there remains in the retort a compound , 


of Iron and Sulphur, which may eaſily be converted into a 
crocus, by calcining it and burning away the Sulphut.. 
If a Fixed Alkali be employed, a Liver of Sulphyr will ; 
be found in the retorr after the diſtillation. +: 
I the Cinabar from which you extract the Mercury be 
Fae you will n agg _ eighths ob 1 weight in 


een | 
the preſent. operation $6586 arg: t neceſſary to e the 
receiver, becauſe the water, in whick the noſe of the retort 
is plunged, is ſufficient to fix the Mercurial vapours. In 
caſe the Cinabar, from which you intend to ſeparate the 
Mercury, be mixed with a great quantity of heterogeneous, 
but fixed, matters, ſuch as earths, "ſtones, &c. it may be ſe- 
parated from them by e it with a i __ of 
heat, becauſe it is volatile.” 

The vapours of Mercury are Nee, and may excite 


a ſalivation, tremors, and palſies; they ſhould therefore be 
always avoided by ſuch as work on this mineral. 


The oldeſt and richeſt mine of Mercury is that. of has; 
den in Spain. It is a ſingular property of that mine that, 
| though the Mercury found in it is combined with Sulphur, 
and in the form of Cinabar, yet no additament is required 
to procure the ſeparation of theſe two; the earthy and ſtony 
matter, with which the particles of the ore are ne 8 
being itſelf an excellent abſorbent of Sulphur. 

In the Quick · ſilver works carcied on at this mine they 
make no uſe af retorts. They place lumps of the ore on an 
iron grate, which ſtands immedietely over the furnace. The 
furnaces which ſerve for this operation are eloſed at the top 
by a ſort of dome, behind which ſtands the ſhaft of a chim- 
ney that communicates with the fire · place, and gives vent 
to the ſmoke. Theſe furnaces have in their fore ſide ſixteen 

1 to each of which is luted an aludel in a2 horiaon· 


* 4 ef ? tal 
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tal poſition, communicating with a long row of other alu- 


dels placed likewiſe in an horizontal direction; which alu- 


dels ſo connected together form one long pipe or canal, the 


further end whereof opens into a chamber deſtined to receive 
and condenſe all the mercurial vapours. Theſe rows of alu- 


dels are ſupported from end to end by a terraſs, which runs 
from the body of the building, wherein the furnaces” are e. 


rected, to that where the CE" are built that rer 
the office of receivers. 100 Orin? Hu 

This is a very ingenious contrivance and faves much 12. 
| boury' expence, and trouble, that would” be eee if 
retorts were employed. 

That part of the furnace which contains alle ung of ore; 
ſerves for the body of the retort z the row of aludels for its 
neck; and the little chambers in which theſe canals termi- 
nate are actual receivers. The terraſs of communication, 
which reaches from the one building to the other, is formed 
of two inclined planes, the lower edges of which, meetin 
in the middle of the terraſs, riſe from thence inſenſibly; the 
one quite to the building where the furnaces are, and the 
other to that which forms the recipient chambers.” By this 
means, when any Mercury eſcapes through the joints of the 
aludels, it naturally runs down along theſe inclined planes, 
and fo is collected in the middle of the terraſs, where the 
inferior ſides of the planes meeting together Torn a Wor of 
canal, out of which it is eafily taken up. © 5 

The celebrated M. de Julſieu having el ive hola 
himſelf, in a journey he made to _ ny. Tore us 
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PROCESS U. Emp 
To give - Mereury, by the action of Fire, the e No a 
Hot * Merallite Cate.” 


UT Mercury i into ſeveral little glaſs —— with "lis 
+ and narrow necks. Stop the matraſſes with a little pa- 
per, to prevent any dirt from falling into them. Set them 
all in one ſand-bath, ſo that they may be ſurrounded with 
fand as high as two thirds of thei; length. Apply the Neuß. 
eſt degree of heat that Mercury can den without ſublimin 
continue this heat without interruption, till all the Mercury 


be turned to A Ted: e - be of ary Bars about three | 
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ä nr treated according to the proceſs here delivered 

bath all the appearance of a metalline calx, but it bath no 
more: for, if it be expoſed to a pretty ſtrong degree of fire, 
it ſublimes, and is wholly reduced to running Mercury, 
without the addition of any other inflammable matter; which 
proves that during this uy calcination it loft none you its 
phlogiſton. 
4 'The volatile nature. of Mercury, which: 8 it not to 

bear a heat of any ſtrength without ſubliming, prevents our 
examining all the effects that fire is capable of producing on 
it. Let there is reaſon to believe that, as this metallic ſub- 
ſtance reſembles the perfect metals in its weight, its ſplen · 
dour, and a brilliancy which reſiſts all the impreſſions of the 
air without alteration, it would like them be 0g ng 
_ by the greateſt force of fire, if it were fixed enough to 

r it. 

In order to give Mercury the form of a eile tabs th 
_ muſt neceſſarily be expoſed for about three months together, 
to the utmoſt heat it can bear without ſubliming, as is above 
directed. Boerhaave kept it digeſting in a lets beat for fife 
teen years ſucceſſively, both in open and in cloſe veſſels, 
without obſerving it to ſuffer the leaſt change; except that 
there was formed upon its ſurface a ſmall quantity of a black 
powder, which was ee to Wrenaing daareg re by t tritura- . 
non alone. 

Mercury thus converted 4 to a red powder i in known in . 
miſtry and medicine by the name of Mercury ee 
per ſe: a title proper enough, as it is actually reduced to 
the form of a precipitate, and that without any additament; 


but very improper on the other hand, conſidering, that in 


reality this Mercury is not a precipitate, as not having 
been ſeparated from any menſtruum in . it was diſ- 
folved. 
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PROCESS III. 
7 2 difotve Mercury in the Vitrialic Acid. Turbith Mineral 


weight of good Oil of Vitriol. Ser the retort in a 
d an "Be an 2 AG apa, warm the bath by degrees _ 
| tne 


5 Ee Mercury i into a glaſs retort, and pour on it FW its 
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the liquor juſt Fmmer. With this heat tbe Mercury will 
begin to diſſolve. mugs the W in 1 W = 1 n 
e 1 u 
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Tur Virriolic: Acid diſſolves Mercury - pretty — 55 bo 
for this purpoſe the Acid muſt be very hot, or even boil; and 
then too it is a very long time before the diſſolution is com- 
pleted. We have directed the operation to be performed in 
a retort; becauſe this ſolution is uſually employed to make 
another preparation called Turbith 7 which requires 
that as much as poſſible of the Acid ſolvent be abſtracted by 
diſtillation. Having therefore diſſolved your Mercury in the 
Vitriolic Acid, if you will now prepare the Turbith, you 
muſt, by continuing to heat the retort, drive over all the li- 
quor into the receiver, and diſtil till nothing remains but à 
white powdery matter: then break the retort; pulverize its 
contents in a glaſs mortar, and thereon pour common watery 
which will immediately turn the white, matter of a lemon · 


colour; waſh this yellow matter in five or ſix warm waters, 
and it will be what is called in medicine Turbith Mineral; 


that is, a combination of the Vitriolic Acid” with” Mercury, 
five or fix grains whereof is, a violent purgative, and alſo an 
emetic; qualities which it poſſeſſes i in common with the Ve- 


getable Turbith, whoſc name it hath therefore taken. 


There riſes out of the retort, both while the Mercu is 


diſſolving, and while the ſolvent is abſtracting, a weak Spi- 
rit of Vitriol; becauſe a great part of the Acid remains 
united with the Quick-Givers which at laſt appears in the 
form of a white powder: ſo that, if you do not incline to 
ſave the Acid which riſes on this occaſion, you may, inſtead 


of drawing off the liquor in a retort, evaporate it in a iglaſs 
baſon ſet on a ſand-bath, which will be much ſooner done. 


It is very remarkable that, on this occaſion, the Mercury 


may be expoſed, without any danger of ſubliming, to a 


much greater heat than it is capable of bearing when not 


combined with the Vitriolic Acid; which ſhews that this 


Acid hath the property of fixing Wanner to a certain de- 
gree. i 

The white matter, that remains after the PRIEST pra « 
the fluid, is one of the moſt violent corcoſives, . and would 
prove an actual poiſon if taken internally. By waſhing it 
ſeveral times in warm water it is freed from a great deal of 


44 
*. 


— 


its WR — lo * ſweetened. The proof is * 


— 


R 


j _ 4 2 — 8 _ YET ITY 2 Nr Nn : * 9 
r ef $5 Ht . 3 : 0 ds n 88 P E OTE Ee ww, 9 oy (Ss 77 
« : N 5 3 ary * WV: * „ 8 . — : 5 N 4 3 © es = * 
2 "25.5 + LEG a bY GR. . ON . CANES "Rs 3 R 3 8 LF 8 r = Ari. " . 1 N . S > 
os Eos. OE. Ix e A e eee Eat BIR wo 2 en Ore , 2 Gy ths * HY 5: 3 i i 

+44 "Sy 


2 . : 


2 r * 
MTN * e r N 
Eto URGES Moan wor bs 2 UF: * 
v 23%» . 0 . = * 5 * D 5 5 
- _ 4 Cd it 


eine ELEMENTS or THE! Sens 


if the water uſed in waſhing the Turbith be evaporated; 
there remains after the evaporation a matter in form of a 
Salt, that being ſer in a cellar runs into a liquor called Oil ef 
Mercury, which is a powerful corroſive. Several authors 
further direct Spirit of Wine to be burnt on the Turbith, to 
ſweeten it ſtill more. | 
If, inſtead of waſhing the white matter that remains after 
the. moiſture is drawn off, freſn Oil of Vitriol be poured on 
it, and then abſtracted as before; this treatment being re- 
peated two or three times, there will at laſt remain in the 
retort a matter having the appearance of an vil, which: re- 
ſiſts the action of the fire, and cannot be defocared;: quali- 
ties which are owing to the great quantity of Acid particles, 
thus united with the Mercury. This Oil of Mercury is one 
of the moſt violent corroſives. The Mercury may be ſepa- 
rated therefrom, by precipitating it with an Alkali, or a me- 
tallie | ſubſtance that hath more affinity than Mercury with 
the Vitriolic Acid: Iron, for inſtance, may be employed in 
this precipitation. Mercury thus ſeparated from the Vitri- 
are Acid nocd: "__ be IM to aw On form of OT 
ver. N X ; 4 


e proenss Wl» | 
7 0 combine Mercury with Sulphur. « Bt figs Mineral.” 2H 
FIX a dram of Sulphur with: thay: rims of Quick 
ſilyer, by triturating the whole in a glaſs mortar with 
a — 1 peſtle. By degrees, as you triturate, the Mercury 
will diſappear, and the matter will acquire à black colour. 
Continue the triture till you cannot pereeive the leaſt parti- 
ele of running Mercury. The black matter you will then 
hare in the mortar is known in medicine by the name of 
#thiops Mineral. An ere may. alſo be made by fire 
in the following manner. 

In a ſhallow unglazed earthen pan — part oh Howers 
ab Sulphur : add three parts of running Mercury, making it 
fall into the pan in the form of ſmall rain, by ſqueezing it 
through chamoy leather. Keep ſtirring the mixture with the 
ſnank of a tobacco pipe all the while the Mercury is falling: 
vou will ſee the matter grow thick and acquire a black co- 
lour. When the whole is thoroughly mixed, ſet fire to it 
with a match, and let's a8 much 9 the e burn away as 
will * {94+ 4 : bu "$08 w 3TH S090 > Wake 
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cold triture Alone is ſufficient to join them. By this means 


the Mercury is reduced into exceeding ſmall atoms, and 
combines ſo perfeQly with the . r that the leaſt — 
thereof is not to be ſeen 7 of (FUF3 
Sulphur is not the only matter which bein Abbe wick | 
Niere will deſtroy its form and Avidity r 'A far ſubſtances 
that have any degree of conſiſtence, ſuch as the fat of ani“ 
mals, balſams, and reſins, are capable of producing the 
ſame effect. This metallic ſubſtance; being rriturared fort 


ſome time in a: mortar with theſe matters, becomes at laſt 


inviſible, and communicates to them a black colour. When 
thus divided by the interpoſition of heterogeneous particles, 
it is ſaid to be Killed. But Mercury doth not contract ſuch 
an intimate union with "theſe other matters. a it doth with 
Sulpb: ur. 

The Ethiops — by fufion'is a more perfect and ac- 


curate combination of Mercury and Sulphur than the other: 


for, the quantity of Sulphur directed to be uſed in making 
it being much greater than is abſolutely neceffary to fix the 
Mercury, the redundant Sulphur is deſtroyed by burning; 
and none left but what is moſt intimately united with the 
Mercury ; and hindered by the union it hath contracted with 
that n ſubſtance from being ſo eaſily conſumed. The 
Æthiops therefore, which is prepared by fuſion and burning 
the Sulphur, contains a much greater proportion of Mer- 
cury than that which is made by ſimple triture; ſo that in 
Medicine it 2 to be . nad in different n and in 
ſmaller doſes. * | 

If no more Sulphur chant} is juſt: Desen to kill the Mer- 
cury be added to it at firſt, it will be difficult" to obtain a 


perfect mixture; becauſe that quantity is very ſmall: it is 


better, eee to gn at once Se, rr above di- 


73 N 1 2 125 Ke 7 
W 71867 5 
1 3 7 + 
4 =P” 4 4 f 5 1 88 . Ws... 
1 TE * f N PRES Tab. f \ OS S 4 1176 9 a 5 1 
3 # 4 
1 : 
FE 7 F 
$ : E +2 n Ih 
£ + < g 
s 3 1 
3 IRS - . P 
& 4 * 8 
k : . s # 5 1 
5 p 8 4 55 | f 7 
ve: 68% - 4 2 * 3 ED © ö * 287 4 We 
1 1 } 3 1 * SF, 1 $2 x © 4.85 ; I 
FE ©-#:4 * 1 5 5 ö * ; 1 
5 as 4 1 
s | =. 
6 ? 4 5 + « * * 55 5 
1 1 $i F Q 8 : 
1 | 8 # 4 * P 2 * 2 — 2 — 
v * wt 4 1 *y 8 £ Q : 
k * G . : „ | # > = 6.5 
g * - = * 4 
11 0 I „„ | 
; « © Pe” i z " * 


306 ELEMENTS 0» run Sed. 8. 


0 %* "by: 2 as * 


* 8 % 


PROCESS V. 


HR Tun 


To fable the Combination of Mercury. a and 4 Sulphur i into 
RIND to . lere pen ® ns 3 — 2 Gre, 


Cinabar. : 

Ga Put it into a cucurbit; fit thereto a head; place it in a 
fand-bath, and begin with applying ſuch a degree of heat as 
is requiſite to ſublime. Sulphur. ..A black matter will — 
and adhere to the ſides of che veſſel. When nothing m 
will riſe with this degree of heat, raiſe the fire ſo as to wake 
the ſand and the bottom of the cucurbit red; and then the 
remaining matter will ſublime in er _— en a nn 
_ 2 * is true Cinabur. | | 


OBSERVATIONS. 


AXrniors Mineral requires nothing but ſublimation tc to 
become true Cinabar, like that — in. in Quick · ſilver mines: 
but our Athiops contains ſtill more Sulphur than ought to 
be in the compoſition of Cinabar; for which reaſon we 
have directed the degree of fire applied at firſt to be no great- 
er than that which is capable of ſubliming Sulphur. As 
Cinabar, though conſiſting of Mercury. and Sulphur, is yet 
much leſs volatile than either of theſe ſubſtances alone; 
which probably ariſes from the Vitriglic Acid contained in 
the Sulphur; therefore, if there be any redundant Sulphur 
in the Athiops, which hath not contraQted an intimate uni» 
on with the Mercury, it will ſablime by itſelf. in this firſt de- 
-gree of heat. Some mercurial ide alſo villrile with it, 
and give it a blaek colour. | 

Cinabar contains no more Sulphur than chant: a bach or ſe- 
venth part of its weight: ſo that, inſtead of employing the 
common. Æthiops to make it, it would be better to prepare 
one on purpoſe that ſnould contain much leſs Sulphur ; be - 
cauſe too much Sulphur prevents the ſucceſs of the operation 
by blackening the Sublimate. Indeed in whatever manner 
aw: go about it, the Cinabar always appears black at firſt: 

ut when it is well prepared, and contains no more than its 
due proportion of * 9 the blackneſs is only external. 


This black coat therefore may be taken off; and then the in- 
ternal part will appear of a finetcd, and, i * a ſe - 


cond time, will be very beautiful. 


1. 
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As artificial Cinabar hath the ſame properties wich the na» 


tive, it may be decompoſed by the ſame means: fo that, if 
ou want to extract the Mercury out of it, recourſe muſt 
be had to 1 n on ee or 8 on ae 
nn | I eee, e NV 
b 9115 N i 1 28505 * 549 W171 K 
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vr into A — the easy uf hüben rcury — 9 

to diſſolve: pour on it an equal quantity pars Spirit 
of Nitre, and ſer the matraſs in a ſand-bath moderately heat» 
ed. The Mercury will diſſolve with the phenomena that 
uſually attend the diſſolutions of metals in this Acid. When 
the diſſolution is completed let the liquor cool. You will 
know that the Acid is perfecty ſaturated, if there remain at 


the bottom of the veſſel, 1 _ eee. a RO 


giobuls of rogers that: mw not. W q 
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OBSERVATIONS ü 


W RY diflolves. inthe Nitrous Acid WER more 
facility, and in much greater qua than in itriolic 
ſo that i it is not neceſſary, os — 94 to make the li- 
quor boil. This ſolution when cold yields cryſtals, which 
are a Nitrous Mercurial Salt. If you — to have a clear 
limpid ſolution of Mercury, you muſt employ an agua for- 
tis that is not tainted with the Vitriolic or — Acid: 
for, the affinity of theſe two Acids with Mercury being 
greater than that of the Nitrous Acid, they precipitate it in 


the form of a white enn Ne my are mand n 1 | 
love © £y - 


Mercury thus precipitatad in in a. a white powder, « out of a 4 
lution thereof in the Spirit, of Nitre, is uſed in Medicine. 
To obtain this precipitate, which is known by the name of 
the White Precipitate,  Sea-ſalt diſſolved in water together 


with a little Sal Ammoniac is uſed; and the precipitate is 5 
waſhed ſeveral times in pure water, without which precau- 
tion it would be corroſive, on account of the great e | 


of the Marine Acid which it would contain. - 


The preparation known by the name of Re Precipitate ; 
in Spirit of 


is 5 0 en from our ſolution of Mercur 
„ | Nitre. 
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Nitre. 10 is made by abſtraQting all the moiſture of the ſo- 


lution, either by diſtillation in a retort; or by evaporation in 
a glaſs baſon ſer on a ſand-bath. When it begins to grow 
dry it appears like a White ponderous mas. Then the fire 
is made ſtrong enough to drive off almoſt all the Nitrous 
Acid, which, being now concentrated, riſes in the form of 
red vapours. It theſe wapours be catched in a receiver, they 
condenſe into a liquor, which is a very ſtrong and vaſtly | 
making Spirit of Nitre. 


By degrees, as the Nitrous Acid is forced up by the fire, 


| the mercurial maſs loſes its white colour, and becomes firſt 


yellow, and at laſt very red. When it is become entirely of 


this laſt colour the operation is finiſhed. + The red maſs; re- 


maining is a Mercury that contains but very little Acid, in 
compatiſon of what it did while it was white: and indeed 
the firſt white maſs is ſuch a violent corroſive, chat it cannot 
be uſed in Medicine; whereas; when it is become red, it 
makes an excellent eſcharotic; which thoſe who know how 
to uſe it — apply __ hangs great men ever 
to venereal ulcers. 

This preparation is very e rly clin: 5 Precipitate:; 8 
for the Mercury is not ſeparated from the Spirit of Nitre by 


the interpoſition of any other ſubſtance, but only by evapo- 
| ——— Acid. Iris a called 4rcanum Corallinum. 


ſt be obſerved that Mercury, by its union with the 
Nitrous Acid, acquires a certain degree of fixity: for the 
red precipitate is capable of ſuſtaining, without being vola- 
tilized, a ſtronger degree of heat than pure Mercury can; 


Which, as we 1 r is he 22 on —— 
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To combine Mercury with the Acid 24 Sea: "TY Curraſve 
Sublimate g | 


WAPO RAT E A beten of ee ha — Nit rous 
Acid till there remain only a white powder, as men- 


| Goned'i in our obſervations on the preceding proceſs. With 


this powder mix as much Green Virriol 2 to white · 


neſs, and as much decrepitated Sea-ſalt, as there was Mer- 


cury in the ſolution. Triturate the whole carefully in a glats 


"mortar. | Put this mixture into à matraſs, ſo that two thirds 
ereol A remain empty; 1 firſt” cut off the neck 


half 


; _ 


_ 
* 


— 
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Chap. J. PRACTICE or CHYMISTRY. ze 
half its length: or inſtead thereof you may uſe an | 


ry's phial. Set your veſſel in a ſand-bath, and put fand 


round it as high as the contents can reach. Apply a mode- 
rate fire at firſt, and raiſe it by ſlow degrees. Vapours will 
begin to aſcend. Continue the fire in the ſame degree till they 
ceaſe. Then ſtop the mouth of the veſſel with paper, and 
increaſe the fire till the bottom of the ſand- bath be red-hot. 
With this degree of heat a Sublimate will riſe, and adbere 


to the inſide and upper part of the veſſel, in the form of 


ſame degree till nothing more will ſublime. Then let the 


veſſel cool; break it, and take out what is ſublimed, which 


is Corraſiue Sublimat. G 


7 


Ix this operation the mineral Acids act, and ate acted 
upon, in a remarkable manner. Every one of the three is 
at firſt neutralized, or united with a different baſis; the Vi- 
triolic- being combined with Iron; the Nitrous with Mercury, 
forming therewith a Nitrous Mercurial Salt; and the Marine 
with its natural Alkaline baſis. The Vitriolic and Nitrous 


Acids, which are united with metalline ſubſtances, being 


both ſtronger. than the Acid of Sea · ſalt, ſtrive. to expel it 


from its baſis, in order to combine with it themſelves; but 


the Vitriolic Acid, being the ſtrongeſt of the two, would 
take ſole. poſſeſſion of this baſis excluſive. of the Nitrous, 


which would continue united with the Mercury; if the Ma- 


rine Acid had not a greater aſſinity than the Nitrous with 
this metallic ſubſtance. This Acid therefore being expelled 
from its baſis by the Vitriolic Acid, and ſo ſet at liberty, muſt 


unite with the Mercury, and ſeparate the Nitrous. Acid from 


it; which now hath no reſource but to unite. with the Iron 
deſerted by the Vitriolic-Acid. But as all theſe. changes are 
brought about by the means of a conſiderable heat, and as 
the Nitrous Acid hath not a very firm connection with the 
Iron, it is driven off by the force of the fire; and this it is 
which we ſee riſe in vapours during the operation. It alſo 
carries off with it ſome parts of the other two Acids, hut in 
a very ſmall quantity. After the operation therefore there 
remains, 1. A combination of the Vitriolic Acid with the 
baſis of Sea-ſalt; that is, 2 Glauber's Salt: 2. A red 


martial earth, being that which was the baſis of the Vitriol: 


theſe two ſubſtances are blended together, and remain at the 
bottom of the veſſel becauſe of their fixity: 3. A combina- 
| | 1 5 tion 
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ion of the Marine Acid with Mercury; both of which be. 
ing volatile, they aſcend together into the ox xe pare: of the 
veſſel; and there form a Corrofive Sublimate. #3 
If ve reflect on this proceſs with attention, and- redbllec 
diſtinQly the affinities of the different ſubſtances employed 
in it, we ſhall perceive that it is not neceſſary to make uſe of 
all ' thoſe matters, and that the operation would porn 
though ſeveral of them were left out. 

Firſt, the Nitrous Acid may be omitted; fied as hath 

been ſnewn, it is not an ingredient in the Sublimate, but i 7 
diſhpated in vapours during the operation. From an accu+ 
rate mixture therefore of Vitriol, Sea-ſalt, and Mercury, a 
Corroſive Sublimate muſt be obtained: for as the Acid of 
the Vitriol will diſengage the Acid of Sea-ſalt, the latter 
will be at liberty to combine with the Mercury, and ſo ſorm 
| the compound we are in queſt of. 
Secopdly, if we make uſe of Mercury diſſolved by the 
Nitrous Acid, we may omit the Vitriol; becauſe the Ni- 
trous Acid baving a greater affinity chan the Marine Acid 
itſelf with the baſis of Sea - ſalt, and the Acid of Sea-ſalt 
having a greater affinity than the Nitrous Acid with Mereu- 
ry, theſe two Acids will naturally make an exchange of the 
baſes with which they are united: the Nitrous will lay hold 
on the baſis of Sea-ſalt, and form a quadrangular Nitre, 
while the Marine Acid will join the e and with ® 
form a Corroſive Sublimate. 

Jr inſtead of Sea-ſalt its Acid only may be employ- 

which being mixed with the ſolution of Mercury in the 
Spirit of Nitre, will, by virtue of its greater affinity with 
that metallic ſubſtance, ſeparate it from the Nitrous Acid, 
unite with it, and form a white mercurial precipitate, which 
need only be ſublimed to become the combination required. 

Fourthly, inſtead of Mercury diffolved in the Nitrous 
Acid, Mercury diſſolved by the Vitriolic Acid, or Turbith, 
may be uſed; only mixing Sea-falt therewith : for theſe two 
_ faline ſubſinrives will mutually decompound each other, by 
virtue of the affinities of their Acids, and for the ſame rea- 
ſons that Sea · ſalt and the Mercurial Nitrous Salt decom- 
pound each other. The Vitriolic Acid quits the Mercury 
with which it is combined, to unite with the baſis of the 
Sea · ſalt; and the Acid of this Salt being expelled by the Vi- 
triolic, combines with the Mercury, and conſequently forms 
our Corroſive Sublimate. hes this b a er alt re- 
mains 57 w og: omar bt DL 
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Theſe ſeveral methods of preparing Corrofive Sublimata 
are never uſed, becauſe each of them is attended with ſome 
inconvenience; ſuch ag requiring too long triture, yielding 
a Sublimate leſs. corroGve than it ſhould be, or a ſmaller 
quantity of it. We muſt, however, except the laſt; which 
was invented by the late Mr. \Boulduc, of the Academy 
of Sciences, who ahd. none of theſe Bconreniensle, at- 
tending it“. 

Corroſive Sublimate, may. 0 be made only. b | mixing 


Mercury with Sca-ſalts, without any additament. is may 
appear ſurprizing when we conſider that, as Acids have a 


greater affinity with Alkalis than with metallic ſubſtances, 
the Acid of Sea · ſalt ought not to its baſis, Which! is Al- 
kaline, to unite with Mercury. 2 

In order to explain this Phenomenon it muſt be remem- 


bered that Sea - ſalt, when expoſed to the fire without addita- 


ment, ſuffers a little of its Acid to eſcape. Now this por- 
tion of the Marine Acid unites with the Mercury, and forms 
2 Corroſive Sublimate. Moreover, as there is a pretty ſtrong 
affinity between the Marine Acid and Mercury, this may 


belp to detach from the Sea · ſalt a greater quantity of Acid 


than it would otherwiſe part with. Nevertheleſs, the quan- 
tit of Sublimate obtained by this, means is not wa. 
nor is it very oorroſive. 

On this occaſion we muſt alſo mention. another e 
tion of the Marine Acid with Mercury; which is made by 
mixing that metallic ſubſtance perfectly with Sal Ammoniac, 
by the means of triture. Mercury, like all other metals ex- 
cept. Gold, poſſeſſes the property of decompounding Sal Am- 


moniac, ſeparating the volatile Alkali which ſerves it for a 


baſis, and combining, by the belp of a very gentle heat, 
with its Acid, which is well known to be the ſame with that 
of Sea - ſalt. This decompoſition of Sal Ammoniac, by the 
metalline ſubſtances, is a full exception to the firſt column 


of Mr. Geoffroy's Table of Affinities, and is the baſis of 


ſeveral new Medicines Lk by the late Comte de la Ga- 


raye F. 


Corroſi ve Subiimare i is the moſt violent. 2nd the moſt active 
of all corroſive. poiſons. It is never uſed in Medicine, but 
in external ee It is a powerful eſcharotic it de 


See the Memoirs of the * for 78. 
See the Memoir given in by me on this WEN to the Academy of Sci- 
ences in the Memoires ann . bs ele 
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oy proud fleſn, and oleans old ulcers: but it muſt be uſed 
by thoſe only WhO know how to apply it properly, and re- 
quires an able hand to manage it. It is not commonly ap- 


plied by itſelf, but mixed in the proportion of half a dram 


to a pound of lime - water. This mixture is yellowiſh, and 
hears the name of Aqua Phagadenica. *' i 
Water diſſolves Corroſive Sublimate, but in a ſmall quan- 


tity. If a Fixed Alkali be mixed with this ſolution, the 


Mercury precipitates in the form of à red powder. "Tf by 


9044 be procured by a Volatile Alkali, it is white; if 
by Lime-water, it is yellow. This ae Bal diffoles 
1 emar th in AS _— 25 Wine. as | 


A. 
FEC Tia 
— l ' red 
PROCESS Vn. 2 
4 ©. "Sweet Sublimate. * | mn 1 4 ' Ki 85 


bl F 


Gia? TI Feryry 


T WAKE four: wy of Cree Sublifiatey ulverize it 
in a glaſs or marble mortar; add by little and little 


no globule thereof can be 2 'The matter will then 
be grey. Put this powder into an apothecary's phial, or in- 
to à matraſs, whoſe neck is not above four” five inches 
long, Jeaving two'thirds thereof em pty- Set t ie veſſel in 4 
ſand- bath, and put fand round it to one third of its heighth. 
Apply a moderate fire at firſt; and afterwards raiſe it gradu- 
ally till you perceive'that the mixture ſublimes. Keep it up 


ro this degree till nothing more will riſe, and then break the 


veſſel. © Reject, as uſeleſs, a ſmall quantity of earth which 


you will find at the bottom; ſeparate alſo w at adheres to the 


neck of the veſſel, and carefully collect the matter in the 
middle, which will be white. Pulverize it; ſublime it a 
ſecond time, in the ſame manner as before; and in the fame 


manner ſeparate the earthy matter left at the bottom of the 


veſſel, and what you find ſublimed into the neck. Pulve- 


rize, ald ſublime a third time, the white matter you laſt 


found in the middle. The white matter of this third ſubli- 


a mation is the Sweet Sublimate, called alſo. Aquila Alba. 8 


OBSERVATIONS. 


Tus Acid of Sea - ſalt ; in the Gorrofive Sublimate-i 19 Mey | 
| far from being — ſaturated with Mercury; and thence 
- comes. 


three parts of Mercury revivified from Cinabar; triturate the 
whole carefully, till the Mercury be perfectly killed; ſo that 


Chap. 3. FRACTION or CHEMISTRY. 313 


et dis aniabind quality of this ſaline. compound. But 
though! Mercury, as appears by this combination, is capable 
of imbibing a much greater quantity of Acid than is neceſ- 
ſary to diſſolve it; nay, though it naturally takes up this ſu- 
perabundant quantity of Acid; yet it doth not follow from 
thence that this redundant Acid may 1 combine with Mer- 
cury to the point of REN ſaturation, o as to ae its corro- 
five aviditys: . 

This is the caſe i in the operation here deſtiitied,. fred 
quantity of running Mercury is mixed with Corroſive Sub- 
limate; and the freſũ Mercury, combining with the ſuper- 
abounding Acid, depri ves the Sublimate of its acrimony, 
and forms a compound which comes meh nearer N nature 
of a Neutral Metallic Salt. 

Trituration alone is not ſufficient to produce 2 an union be- 
tween the newty added Mercury and the Acid" of the Corro- 
five Sublimate: „ nerally ſpeaking, the Acid of 
Sea-ſalt cannot diſſolve aa without the help of a cer- 
tain degtee of heat, and unleſs it be reduced into vapours. 

Thus, though the newly added Mercury becomes inviſible 

by trituration, and ſeems actually combined with the Corro- 
five Sublimate, yet the union is not intimate. There is on- 
ly an interpoſition of patts, but no true diſſolution of the 
newly added Mercury by the ſuper-abundant Acid of the 
Corroſive Sublimate. For this reaſon. the mixture muſt. be 
ſublimed; and by this ſublimation only is the true union ef- 
ſected. Nor is one ſingle ſublimation ſufficient: no leſs 
than three are neceſſary to deprive the Sublimate of the cor- 
roſive quality which renders it poiſonous: After the third 
ſublimation, the Sublimate being put upon the tongue gives 
no eonſiderable ſenſation of acrimony; nor: doth it retain 
any more of its former activity than is requiſite to make it 
a gentle purgative, when adminiſtered Bam hx to thirty 
grains for a doſe: _ 

If a leſs quantity of Mercury than tha 1 tad be 
mixed with the Cotroſive Sublimate, the ſuper-abundant 
Acid will not be ſufficiently ſaturated; and the leſs Mercury 
is added, the! more of its ang virtue will the Sublimate 
retains : 

If, on the contrary, a ter uantit of Mercury be Abd; | | 4 
ed, there will merry a grea 0 22 poſlibly diſſolve, = 
and the ſuperfluous quantity will remain-in-its natural form | 
of Quick-filver. It is better therefore to err in the exceſs | 60 
oy than in the defect of the proportion of Mereury to be adden KM 
/ becauſe the Corroſive Sublimate will take up no more than _ 
is neceſſary to dulciſy it. : _— 
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Part of the Acid of the Corroſive Sublimate is alſo difh- 
pated i in vapours during the operation; and it is neceſſary to 
allow room for theſe vapours to circulate, and a vent to give 
them paſſage, or elſe they will burſt the veſſels. Theſe are 
our reaſons for leaving an empty ſpace in the ſubliming veſ. 
ſels, and for _— their ent, no more than five e or * 
inches long. NR 

The matter which 1 eee into * Nn of the veſſel i is 


always very acrid; for which reaſon it muſt be ſeparated 


from the Sweet Sublimate. There remains alſo at the bot · 
tom of the matraſs an earthy, [reddiſh matter; which proba- 
bly comes from the Vitriol employed in making the Corro- 


ſire Sublimate. This matter muſt t be rejected as 
aalen after a ſublimation. „ 


** 


PROCESS N. 
The Panacea of Mercury. 


in the ſame manner as you did thrice before. Repeat 


x Paten ſome Sweet Sublimate, and ſublime 4t 


_ this nine times. Aſter theſe ſublimations it will make no 


impreſſion on the tongue. Then pour on it aromatic Spi- 
rit of Wine, and ſet the whole in digeſtion for eight days. 
After that decant the Spirit of Wine, and * ws r 


A is . mene of e, oY. 


— 


OBSERVATIONS. 


Es great namber of ſublimations,. which the 1 
Sanne is made to undergo, ſweeten it ſtill more, and to 
ſuch a degree that it leaves no ſenſation on the tongue, nor 
hath any purgati ve virtue. | 

The Spirit of Wine in which it is digeſted i all the fub- ; 
limations, is deſigned to blunt {till more the ſharpneſs of any 


acid particles that may not have been n duleifed by 


the ve ſublimations. 

As Mercury is the ſpecific remedy for venereal diſorders 
3 preparations thereof have been attempted with a view 
to produce different effects. Sweet Sublimate is purgative; 
and for that reaſon is not quite proper for procuring a ſaliva · 
tion, becauſe it carries off the humours by ſtool. The Pa- 


nacea of Mercury, which, on the contrary, is not purgative, 


may raiſe a falivation when taken inwardly, _ 
SECTIO N 


* 
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PROCESS I. 
To ſeparate Antimony from its Ore by Fuſion. 
H drilled ſome ſmall holes; of about two lines 


in diameter, in the bottom of a crucible, put into it 


your Antimonial Ore broken into little bits, about 


the ſize of a hazel nut; lute on its cover; ſet the crucible 


thus prepared in the mouth of another crucible, and cloſe the 
Joints with lute. ** 
At the diſtance of half a Foot: Bun this nts veſſel 


place bricks all round, ſo as to form a furnace; the fides of 
which muſt riſe as high as the brim of the uppermoſt - eru- 


eible. 

Let the blawes — this ene be filled with aſhes, — 
the top of the lower crucible, and the reſt of the furnace with 
lighted coals. Blow the fire, if it be neceſſary, with bellows, 
till the upper crucible become red. Keep it up in this de- 


gree for about a quarter of an hour. Then take your veſſels 


out of the furnace, and you will find the Antimony collect- 


ed in the bottom of the lower 5 are run — 


the ae of the upper one. 


* 


OBSERVATIONS. 


Tun « ore of Antimony i is oue of the moſt fuſible: it always 


contains a great deal of Sulphur, and cannot ſuſtain a fire of 
any force without being diſſipated into vapours. It requires no 


aaditameng to flux it: for it is not neceſſary, on 1 this occaſion, 


2 2 that” 


chat the ae and ae matters mixed therewith be 8 
to fuſion. It is ſufficient that the Antimonial part be melt · 
ed; which, as ſoon as it becomes fluid, is carried by its 
| weight to the lower part of the crucible. Thus it is ſeparat- 
ed from all heterogeneous matters; which are left in the up- 
per crucible, . while it paſſes through the woe in its bottom, 
and forms à mals in the lower. e 
The precaution of cloſing all the mene of both cruci. 
bles is neceſſary, on account of the volatility of this mineral: 
and that the Antimony, when once melted, may not conti- 
nue expoſed to a great heat, it is made to run down into a 
veſſel ſurrounded with aſhes only, and by that means very 
little affected with heat; aſhes being one of thoſe ſolid mg | 


ums * tranſmit leaſt of r 
— —-¼- — — —— 
PROCESS N 
Te common Regulus of Antimony. e 


EDUCE crude Antimony to powder. Mix it with 
three fourths of its weight of white Tartar, and half 

its weight of refined Salt-petre, both pulverized. - Into a 
large crucible made red-hot in the fire, throw a ſpoonful of 
your mixture, and cover it. There will be a very confider- 
able detonation. When it is over, throw in a ſecond ſpoon - 
ful of your mixture, and cover the crucible as before: this 


will produce a ſecond detonation. . thus, till 1 h. 
thrown in all your mixture. 


When the whole has thus ee increaſe the fe fo 
as to bring the matter into fuſion; that being done, take the 

crucible-our of the furnace, and iramediately pour its con- 
tents into an iron cone heated and greaſed with tallow. 
Strike the floor and the cone ſome gentle blows with a ham- 
mer, to make the Regulus precipitate : and when the matter 
is fixed and cold, invert the cone and turn it out. You will 
ſee it conſiſt of two diſtinct ſubſtances; the uppermoſt: of 
which is a ſaline ſooria, and the undermoſt the reguline part. 
Strike this maſs a blow with a hammer, in the place where 
theſe ſubſtances join, and you will by this means ſeparate the 
ſcoria from the Regulus; the latter of which will have the 


form of a metallic cone, on whole baſe you wil e the 
f ny of a ans. wb R 


i SER. 


x 
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1 AN rIMoxr, though ſeparated by a former ſuſon from 
. the earthy and ſtony parts of its ore, muſt nevertheleſs be 
5 fill conſidered as an ore, on account of the great quantity f 


Sulphur it contains, which mineraliaes the metalline part ot 
Regulus. Therefore, if you deſire to have this Regulus pure, 
you muſt ſeparate it from the Sulphur that is combined with 

it, This may be done ſeveral ways. The method above 

propoſed is one of the readieſt and eaſieſt, though not altoge 

ther free from inconveniencies, as we ſhall-ſhews 0 
I be Salt petre in the mixture detonates by means of the 

Sulphur of the Antimony, which it conſumes, and from 

which it feparates the reguline part: but Jeſt it ſhould alſo 

conſume ſome of the phlagiſton Which gives the Regulus its 
metalline form, Tartar is added; becauſe'it contains a great 
deal of inflammabte matter, and fo is capable of -farnithing 
enough for the detonation of the Nitre, or rather for reſtoring 
to the metallic earth of the Antimony, the phlogiſton that 
may be cane ht the N ns ES TY 
If we conſider what paſſes in this operation we ſhall foon 
be convinced that a great deal muſt be loſt in it, and that we 
do nat thereby obtain near the whole of the Regulus that the 

Antimony is capable of yielding: for, 1. the Regulus of : 

Antimony being a volatile ſubſtance, much of it muſt be 4p 

diſſipated during the detonation ; and ſo much the more as 1 

the detonation is frequently repeated, and continued for a (2258 

conſiderable time. The flowers. that may be collected by _ 1 

preſenting cald bodies to the ſmoke that riſes in the opera- 1 

tion, and which may be reduced to a Regulus by the ad-. . 

dition of a phlogiſton, ſuffieiently prove what is here ad- 

2. All the Sulphur of the Antimony is not conſumed by by 
the Nitre on this occafion ;. and moreover, the Acid of that bil 
part thereof which is burnt, uniting with ſome of the Alkan my 
produced by the deflagration of the Nitre and Tartar, forms a9 
a Vitriolated Tartar, which meeting with a ſufſicient quanti- 
ty of phlogiſton in the mixture produces new Sulphur. Now 


this Sulphur, whether not conſumed, or re · produced, in the 10 
operation, combining with the Alkali forms a Liver of Sul - | * 
phur; and that diſſelves part of the Regulus, Which by this 8 
means remains confounded, with the ſcoria. The proof of 9 
1 this is, that, if the ſcoria be mixed with filings. of iron, and _ 
Re. fuſed a fecond time, you will find at the bottom of ma. = 
= $4 . | | | . CORR +" 
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cible a button of Regulus, which it contained, and which is 
ſeparated therefrom by the interpoſition of the Iron. We 
ſhall ſay more on this ſubject in the proceſs for making the 
Martial Regulus, which immediately follows this. If, in- 
ſtead of melting the ſcoria with iron filings, we pulverize it, 
boil it in water, and then pour an acid into that water; the 
liquor will inſtantly grow turbid, and a Sulphureous Preci- 
pitate will fall, commonly called the Golden Sulphur of Anti. 
 mony; which is nothing elſe but common Sulphur ſtill” com- 
bined with fome particles of the Regulus; a new- = of 
| what we advanced concerning the production of Liver of 
Sulphur in this operation. Ce ee ng > Boe 
A As Regulus of Antimony is of no great value, the loſs 
ſuſtained in this proceſs is ſeldom regarded. However, we 
ſhall have occaſion, in the ſequel, to point out a method of 
obtaining this Regulus with leſs diſadvantage. 


1 


_ * . — 


VV 
Regulus of Antimony precipitated by Metals. © 


a 9 — 


it amidſt burning coals, in a melting furnace. When 

e iron is thoroughly red-hot, and begins to grow white, 
add thereto little by little, and at ſeveral times, two parts of 
crude Antimony in powder. The Antimony will immedi- 
_ ately flow and unite with the Iron. When the Antimony is 
entirely melted, add thereto, at ſeveral times, the fourth of 
its weight of pulverized Nitre : a detonation will enſue, and 
the whole mixture will be in fuſion. i e 
After you have kept the matter in this condition for ſome 
minutes, pour it into an iron cone, firſt heated and tallow- 
ed. Strike the ſides of the cone with a hammer, that the 
Regulus may fall to the bottom; and, when all is cold, ſe- 

| parate it from the ſcoria by a blow with a hammer. Melt 
this firſt Regulus again in another crucible, adding a fourth 
part of its weight of crude Antimony. Keep the crucible 
cloſe ſhut, and give no more heat than is neceſſary to melt 
the matter. When it is in perfect fuſion, add to it at ſeve- 
ral times, as you did before, the ſixth part of its weight of 
pulverized Nitre; and, in half a quarter of an hour after this, 
ur the whole into a cone as you did the firſt time. 

- Laſtly, melt your Regulus over again a third, or even a 
fourth time, always adding a little Nitre, which will deto- 
7 | nate 


Pas one part of ſmall iron nails into a crucible, and ſet 
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. nate as before. II after all theſe fuſions you pour the Regu- F 
<7 lus into an iron cone, you will find it very beautiful, a 55 
s the ſtar well formed: it will be covered with a ſemi-tranſpa- : 4 
- rent, lemon · coloured ſcoria. This ſcoria is "FOO nd 4 
2 i e ET TEES I 1 
1 Tuoven Regulus of Antimony unites very readily with 5 
0 Sulphur, and is always found combined therewith in the - 
F WM carth, we muſt not thence conclude that it hath a greater af. a 
f finity than other ſubſtances with that mineral: on the con- 2 
: trary, all the metals, except Gold, have a a greater affinity Fat 
* than this Semi · metal with Sulphur. Hence it follows that 1 
4 all the metals, except Gold, are capable of decompoſing 0 
f * and ſeparating the ſulphureous part from the me- 7 
5 talline; ſo that, inſtead of employing Iron, as in our pro- 1 
ceſs, Copper, Lead, Tin, or Silxer, may be uſed, and 2 x; 
Regulus obtained by means thereof. 47 
5 But as Iron is, of all the metallic ſubſtances hat which a 
5 hath the greateſt affinity with Sulphur, it is on this occaſion. 
preferred to the reſt. And from hence two advantages ariſe : Sb. tp 

the firſt is, that the operation is performed ſooner and with . n 

| greater caſe: the ſecond, that the Regulus is purer, and — 
£ contains leſs of the precipitating metal. For it is a general MM 
2 rule, that, when one metallic ſubſtance is employed to pre- al 
- cipitate another, the precipitated ſubſtance is always à little | ut 
: adulterated by the admixture of ſome particles of the preci- . YH 
: pitant. Now, the greater affinity the precipitant bath with ' if 
; the matter united to that which is to be precipitated, 1175 leſs a 1 
1 doth the precipitate. retain of the precipitant.' ' | 1 
| In this proceſs the Iron melts very cafily by means of ae 1 
union it contracts with the Sulphur; which, as we obſerved 15 
a before, hath the property of rendering this metal Tay, fuſt= = x 
: ble, though of itſelf the moſt refractory of all. bd 
; 'The ſcoria found on the Regulys of the firſt fuſion is a — 1 
combination of Iron with the ſulphureous part of the Anti- | _ 
mony. This ſcoria is extremely hard, and not to be ſepa- 1 
' rated from the Regulus without ſome trouble. The Nitre $i 
added, being alkalizated and united therewith, ' renders it a 1 
| little ſofter, and gives it the property of relenting in * "Mt 
- | air. Any Alkaline Salt may be ſubſtituted for the Nitre. 6 
x The Nitre that is alkalizated in the operation, or the Al- Yi 
kali that is added, procures moreover another advantage; 1 
; namely, that, by uniting with part of the Sulphur of the "Vi 
; Aude, it N a Liver of . which diflolves * ot 
Y oy 25 1 


nad 749 \LEMEN DS or TRE 


the Iron, retains it, and hinders that which is not Kaus com- 
bined with pure Sulphur from uniting ſo e with the 
egulus as it otherwiſe would doe. 

Laſtiy, the addition of Nitre,.. or an Alkali, SS 
| greatly to promote the fuſion, to render it mote 1 and 
to procure a more complete precipitation of the Regulus. 

The ſecond ſuſion which the Regulus is made to undergo 
is intended to purify it from any mixtute of Iron. When 
the freſh Antimony added on that occaſion . comes to melt 
with the Regulus, the Sulphur contained in the Antimony 
Joins with the fertuginous parts in the Regulus; and the 
Iron becoming lighter by this union is thrown up to the ſur- 
face of the matter, There it forms a ſort of ſeoriag with 
which a good deal of Antimony is mixed; the Regulus not 
being. wholly precipitated, becauſe there is not Iron e 
in the. mixture for that purpoſe. The  Salt-petre added hero 
produces the ſame effeck as in the firſt fukon. 

Bur if, on one hand, the Regulus precipitated in te firſt | 
| fuſion, be purifiedy. by this addition of freſh Antimony, from 
99h of the Iron with which it was alloyed; on the other 

and, this ſame. Regulus cannot be. Koſi from rag 
| with ſome, ſulphuteous parts. | 

In order therefore to ſeparate. it enricely Foe theſe, it muſh 

melted over again once. or twice. mote, ant a little Nitro 
added each time, to conſume them by deſlagration. But 
this cannot be done without conſuming alſo ſome of the ve- 
ry phlogiſton, which gives the Regulus its metalline form: 
vhence it comes to paſs that part of the Regulus is convert- 
ed to a calx, Which, by means of the alkalizated Nitre, is 
turned into glaſs; and it is this glaſs: which mixing with the 
_ ſcoria, gives it the yellow colour! obſerved therein. This yel- 
low colour may alſo he in part produced by ſome ſerruginous 


particles, of Which a ſmall quantity always remains com- 


bined with the Regulus, ee. its former depura- 
tion by Antimony.,, _ 

It is of no uſe to repeat the fuſions = the Regulus often- _ 
er than is above propoled, or to add freſh Nitre with a view 
to conſume the Salphur it may ſtill contain: for after the 
ſecond. fuſion it contains none at all, and retains only the 
phlogiſton neceſſary to give it the metalline form. So that, 
by proſecuting the matter further, you would only calcine 
and deſtroy the Regulus to no manner of purpoſe. _ 

From what hath been ſaid it is plain that, even by this 


0 proceſs, we do not obtain all the Regulus which our Anti- 


| SEAT is capable of ES ſeeing. part of it is Sm 
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by the cake it muſt neceffarily” undergo with Nitre, in or- 


der to its purification. We ſnall give a proceſs for obtaining 


from Antimony the greateſt quantity of Regulus it can 
poſſibly be made to yield, after we have treated of its Cal- 
dad, f 3 is in Lene 7 5 _ rl ig JO 1 i 
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Tp an . wha veſſel; Ader dr r chats at 
bottom; put into it two or three ounces of crude An- 
timony finely pulverized.” Set this veſſel over a weak char- 
coal fite, uad increaſe the heat till you ſee the Antimony be- 
gin to ſmoke a little. Continue the fire in this degree, and 
keep inceſſantly ſtirring the Antimony with the thank of 4 
tobacco pipe all the while it is upon the fire 
The Powder of Antimony, which, before edelste; 


was of à brilliant colour inclining to black, will become 
dull, and look like an earth. When it comes to have this 


appearance raiſe your fire till the veſſel be red-hot,” and keep 
it up in this yon, aan wy the matter Trae Ag, ac to W WD 
„ig e 1 3 nat £0 10 632 
Bf -i. 
HB. £0] ; 4 ORC 
 ANTIWMONY, as hath been already ſaĩd, 14 b of 6 
conſiſting of a metallime or EI gen mineralized by 
Sulphur. agil 
The 46fign of this en, is, by the aQion of er | 
diſſipate the ſulphureous part, which is the. moſt volatile, * : 
order to ſeparate it from the metalline part. It is evidentiy 
a real torrefaction; but the operation is very difficult, _ . 


requires a good deal of attention; for Antimony very eaſi 


melts, while at the ſame time it is neceſſary to our ſuc 
that it do not melt; becauſe when the matter is in fuſion hor 
Sulphur requires a much greater degree of heat to carry it 
off. Now, as Regulus of Antimony itſelf is very volatile, 
a good deal of i it would be diſſipated along with the Sulphur, 
if it were expoſed to the degree of heat neceſſary to carry off 
the Sulphur when the maſs is melted. 

Therefore if it happen that the Antimony begin to melt 
during the calcination, which is eaſily perceived by its run- 
ning into _ it muſt be taken off the fire, _ the clotted 
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pares be gan puleccized}; afeet which: the calcination is to 
be proſecuted. wich a leſs degree of heat. 


When the Antimon has loſt all its n dls had 
come like an earth, it is time to augment the degree oſ heat, 
in order to complete the calcination; becauſe the laſt por - 
tions of the Sulphur are the moſt difficult to raiſe. Moreover, 


the inconventences juſt mentioned are not now to be appre- 


hended : for, as the great fuſihility of the reguline part is 


ovwing to the Sulphur, what remains, after you have diſſi. 


pared the greateſt, part of the Sulphur, is much leſs fuſible; 
and, as the redundant Sulphur of the Antimony cannot 1 
driven off, without diſſipating ax the ſame times good, d 
of the phlogiſton neceſſary to metahlize its Regulus, t 


matter that remains comes much nearer 40; the nete, 5 


calx, than to that of a metalline ſubſtance; and/conſequent-, 
Iy partakes of the nature of all anale aalen, which is to 
y ati © 9 

Antimony may wtf be ad by mixing] . that mi- 
neral an equal quantity of chareoal-dult. , As charcoal is 
incapable of fußjon, it prevents the Antimony from Clotting, 
as; well as from loſing ſo much of its matallizing W 
as it, otherwiſe, would : and hence it comes to paſs that the 
calx of PUPS. prepared in this manner, comes nearet 
to the nature of a Tn, * that _ is prepared 


without addition 14 2 


If you happen to raiſe the ire too much, | in this calcina- 
tion with-eharcoak-duſt, the calx will be partly reduced: to a 
Regulus, by means of the phlogiſton et: the charcoal. 
furniſhes; and then the Regulus will be diſſipated in va- 
pours, eſpecially as: this calx, which comes very near the na- 
ture of a Regulus, is not ſo fixed: a8 that prepared; without 
addition. For this reaſon it always continues to ſmoke, even 
when it contains no ſuperfluous Sulphur: and therefore Jan 
muſt not Wait till ãt ceaſe to ſmoke before you put an end to 
your calcination; ſor you will loſe a great deal of it in var 
pours. It is time to ſtop when: the vapouts that riſe from 
* while it e Ne _ © * oy of n 1 5 
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ca of Antimonly reduced to @ Regulus. © 


M IX the calx of Antimony, which you thtend to reduce; 
IVI with an equal quantity of black foip. This mixture 
will make à thin paſte. Put it little by little into a crucible, 
previouſly made red⸗hot amidſt live coals. Thus let the ſoap 
burn till it ceaſe to emit any oily ſmoke. Then cover the 
crucible; make the fire ſtrong enough to melt the matter, 
and you will heat it efferveſre and boil. When this noiſe is 


over let the crucible cool, and then break it: © you will find 


in it a beautiful ſcoria, marked with circles of ſeveral co- 
jours; and under that a button of Regnlus, which is not 
yet quite pure, and muſt be purified in the following man- 
Pound this Regulus, and mix it with half its weight of 
an antimonial calx as perfectly deſulphurated as poſſible. 
Put it into a crucible, and cover it: melt the whole, fo that 
the ſurface of the melted matter may be ſmooth ana"uniform, 
Let the erucible cool, and then break it: you will find in it 
a beautiful button of very pure Regulus, covered with à 
ſcoria having the appearance of an opaque glaſs, or a kind 
of greyiſh enamel, moulded on the finely radiated ſurface of 
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Or all the metalline calces that of Antimony is moft eafily 
reduced; Any matter that contains the phlogiſton, © evett 
charcoal-duſt alone; is ſufficient to procure it the form of 4 
Regulus, without the addition of any thing to facilitate its 
fuſion; becauſe this calx; which is not of itſelf altogether 
tefraQory, becomes till more fuſible as it combines with the 
phlogiſton, and approaches to the raguline fate, - 
Though all inflemmable matters are capable of procuring 


the reduction of the calx of Antimomy, yet thete are ſome 


with which the operation ſucceeds better, and produces 1 
greater quantity of Regulus, than it does with others. Fat- 
ty matters; joined with Alkalis, are thoſe which anſwer beſt 
in this reduction, as they do in moſt others. The black 
flux, for inſtance; is very proper for this purpoſe: but Mr. 
Geoffroy, who made rn on Attimony, found 
6 {LS | by 
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by repeated trials that black ſoap is ſtill fitter for it, and that 
a greater quantity of Regulus was obtained by its means, 
than by any other reducing flux whatever. The proceſs here 
given is taken from one of the Memoirs on this fubject, 
which he laid before the Academy of Sciences. 
Black ſoap is made of the Iye of a Fixed Alkali, ſuch as 
-aſh for inſtance, with quick · lime, incorporated by boil- 
ing with oil of lint - ſeed, rape-ſeed, or hemp- ſeed, and 
fometimes alſo with animal fat. The oily matters, contain · 
ed in this reducing flux, are firſt burnt and charred to a coal 
in the crucible. As ſoon as they are brought to this. ſtate, 
the crucible is covered, and the fire is increaſed, till the 
matters melt. At. that inſtant the reduction begins to 
take pee 3 and the bubbling noiſe obſerved is an effect 
thereof. d ond ena 
The Regulus obtained by this firſt fuſion is not yet very 
pure, being adulterated with the mixture of ſome unmetallic 
earth that was contained in rhe Antimony, and with a por» 
tion of the calcarious earth of the ſoap. B 
Mr. Geoffroy found that his Regulus was contaminated 
with this ſubſtance, by putting it into water: for on that oc: 
cCaſion he obſerved a very briſk ebullition about the reguline 
buttons, which ſometimes laſted above four: and twent 
Hours; and on examining them with a glaſs, he diſcovered 
fome little holes, imperceptible to the naked eye, through 
which the water entered, to unite with the lime retained in 
the internal parts of the Regulus, which having been re« 
calcined in the operation required to be ſlaked. TE 
Tbis Regulus may be purified by ſimple fuſion, without 
any additament, becaufe the particles of lime, being lighter 
than thoſe of the Regulus, will be thrown up to the ſurface, 
on which they will form a ſort of ſcoria. But Mr. Geoffroy 
took notice that, in this caſe, the ſurface of the Regulus is 
never very neat; that it is always ſullied with a very adhe- 
ſive ſcoria, and that no ſtar is formed upon it. Beſides, the 
Regulus muſt be kept a long while in very thin fuſion, that 
the heterogeneous matters, which hinder the perfect xe · uni · 
on of its parts, may have time to riſe to the ſurface by their 
lightneſs. But the longer the Regulus is kept in fuſion, the 
more of it evaporates, becauſe, of its volatility. He Was 
therefore obliged to have recourſe to other means. 


We have in the proceſs deſcribed the method which ſuc- 
ceeded beſt with Mr. Geoffroy. It conſiſts in melting the 
Regulus over again, with the. addition of a little freſh calx 
of Antimony thoroughly freed. from its Sulphur. This cal 
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being in its nature eaſily. vitrifiable,/ and combining with the 


earthy parts that deprave the Regulus, and which cannot be 


vitriſied without addition, ſcorifies theſe matters, and with 
them forms the opaque glaſs, or kind of enamel which as 
found over the Regulus purified in this manne. 
The ſtar on that part of the Regulus of Antimony, which 
was contiguous to the ſcoria, is a mark of its purity, and a 
proof that the operation was well performed. This ſtar is 
nothing but a particular diſpoſition: of the parts of the Anti- 
mony, which have the property of running naturally into 
facets and needles; -'Fhe perfect fuſion, both of the Regu- 
lus and the ſcoria that covers it, leaves the parts of the Re- 
gulus at liberty to range idemſelves in this order. This dis- 
polition appears not only on the upper ſuriace of the Regus 
lus, but, if you break the button, you find the ſame in its 


internal parts. There are ſome round pyrites whoſe inſides 


have nearly the ſame appcarance, and n to conſiſt of _ 
iſſuing from a common center. 

The quantity of Regulus obtained: by Mr. Geoffroy's pro- 
ceſs is more than double of what is procured in the common 
way, which yiclds but about four ounces in the; eres, 
whereas this gives from eight to ten ounces. 

When Antimony is calcined with charcoal-duſt, ths re- 
mains after the diſſipation of all the Sulphur is not, proper» . 
ly ſpeaking, a calx of Antimony; but a ſort of e 
quite formed, and differing from the common Reg. 
in that its parts are diſunited, and not collected into a — 
For if this pretended calx of Antimony be melted, it direct- 
ly coaleſces into a Regulus, without the addition of any in · 
flammable matter fit to procure its reduction. Indeed leſs 
Regulus is obtained by this means than when a reductive is 
added: but neverthelels this experiment ſtill proves what 1 
advanced; ſeeing Regulus of Antimony cannot be melted 
without loſing more or leſs thereof, either becauſe ſome of it 
is diſſipated in vapours, or decauſe part of it loſes i its * 
ſton in the men and ſo is wn into a calx. 
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Potenz — mix perſectiy together equal parts of 
Nitce and Antimony: put the mixture into an iron 
mortar, and cover it with a tile, which however muſt not 
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ſhut ĩt quite cloſe. With a live coal fer fire to the matter if 


the mortar, and immediately withdraw it. The mixture 
will flame, with great detonation; which being over, and 
the mortar cooled, invert it, and Rrike its bottom to make 
all the matter fall out. Then, by a blow with a hammer; 
ſeparate the ſcoria from ee _—y * * s the Liver 
4 1 bs eee BOW 
| cones —_ 

0 * s E * 1 4 10 Ns. „ zmiedoun 

IN this operation. 4 diinne tbes lte anden with 
the Sulphur of the Antimony; and nothing remains but the 
metallic earth of the mineral, which, meeting with no ſub. 


ſtance to reſtore its phlogiſton, cannot take the form of a 


Regulus; but, being combined with a large quantity of ſuſed 
ſaline matters, begins itſelf to flow, and forms à ſort of vi- 
trification; which, however, is not a complete one, becauſe 
the matters do not continue long enough in fuſion, but eodl 
too ſoon. This preparation of Antimony is a violent Eme- 
tic. It is uſed to make Emetic Wine and _ ame it 


is alſe given in ſubſtance to horſs.. 4. FE 


The faline matters found after the operation in the form 
of a ſcoria, or perhaps confounded with the Liver of Anti- 
mony, are combinations of Fixed Nitre, partly with the 
Acid of the burnt Sulphur, forming a Neutral Salt of the 


ſame kind as Vitriolated Tartar, and partly with ſome un- 


burnt Sulphur, forming a ſort of Liver of Sulphur that con- 
tains a little Regulus. It is uſual to pulverize this Liver of 
Antimon) and waſn it with water, in order to diſſolve and 

off all the Salts. When thus pulverized and waſhed 
it is called Crocus Metallorum. If Liver of Antimony be 
melted with any inflammable matter, it will be reduced to a 
ae 3 RY ir is og dow a een n RP: " 
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PROCESS vn. 


. ale of Antimony with Mure. Diaphoretic 
513 pre Materia Perlata. Co 4 caries i 
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+ 1 


M* one part of Antimony with three parts of — y 


project this mixture by ſpoonfuls into a crucible kept 


red-hot-ih a furnace. Each projection will be attended with 


2 nn Continue _ ur till 2 ee have 1 all 
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mixture: then raiſe: the bre, and keep it up for two 
urs 3 after which throw your matter into a pan full o hot 
water. Let it lie ſteeping in water kept hot for a whole days 
Then pour off the liquor: wafh the: white powder. yon find 
ati bottom in warm water and repeat the ablutions til the 
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An, 
Tuts operation differs from the preceding one, in reſpect 
of the:quantity:of:Nitre deſlagrated with the Antimony. Im 
the former wWe added one part only of Nitre to one part ob 
Antimony; but in this three parts of Nitre are put to one 


of che mineral; and the calx refuting from Nene 18 


ol counſe very different from the other. ne 
In the firſt place, Liver of Antimony bath a reddifhin 


leur zz whereas: Diaphoretice Antimony is very. white. I 


- uw 
F 3 


ondly, Liver of Antimony is in a manner half vitrified; 
Diapharetic Antimony is, on the eanttary, in che form of a 


powder, the parts of which haue no connection together? 

Iba reaſon; of theſe; differences with eaſily appear, if we: 
conſider, that, Liver of Antimony being the reſult of calewss 
nation with one pait of tha. Nitre only, which is not ſufficient 
to conſume all the Sulphur of the mineral hat remains after! 
the- detonation is not entirely deprived / of its phlagiſton 37 
ſtom whence. ariſe the colour it retains and the eaſe wich- 


which it. flows in the ſire: but that, when three parts af 
Nitre are added inſtaad of one, this quantity is not only ſuf - 


ficient-to conſume all the Sulphur and the phlogiſton of the: 
Antimany, but even; more than enough ſeeing OR 


the operation, ſome Nitre 1s ſtill found Re ; 


. The cals of Antimony, prepared by caleining it with 
three patts of Nitre, is therefore depri ved of all its phlogi - 
ſton, This is the cauſe of its whiteneſs, and the reaſon why 
it is not half vitriſied by the operation, as: Liver of Antimo- 


ny is: for we kno that the more a metallic calx is depriyed 
of its. phlogiſtou, the leſs fuſible and the lefs vitrifiable it is. 


This calx of Antimony bears the name of Piapboretie Anti. 
mony, or Diaphoretici Mineral: becauſe, being neither eme - 
tic nor purgati ve, it is cbonghz te _O_ roy virtue af ee 
ing per{piration, 1 


Antimony may be calcined 925 various: e oft. 


Nitre, between chat uſed to make Liver of. Antimony, and 
this with, which Diaphoretic Antimony is prepared; FO 
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from theſe calcinations will reſult calces poſſeſſed of proper« 
ties both chymical and medical, of an intermediate nature 
between the extremes of thoſe two preparations. The near. 
er the proportion of Nitre comes to that employed in pre 
paring Liver of Antimony, the more will the reſulting calx 
reſemble that preparation; and in the ſame: manner, à calx 
prepared with a greater proportion of Nitre will ſo much the 
more reſembie Diaphoretic Antimony, as the proportion of 
Nitre uſed comes nearer three l Nitre for one of An- 
timony. - 
It is not neceſſary that Antimony in ſubſtance be employ- 
ed to make the Diaphoretic Mineral: you may, if you pleaſe, 
make uſe of its Regulus. But as the Regulus contains no! 
Sulphur, nor any more phlogiſton than is requilite to ſecure. | 
its metalline form, it is needleſs to put three parts of Ni- 
tre to one of Regulus; an equal quantity thereof being ſuf · 
e e e en ee 
The matter is projected by ſpoonfuls, to the end that, by 
gradual and repeated detonations, the Antimony may be more 
perfectly calcined : it is alſo with a view to deſtroy entirely 
the ſmall remainder of phlogiſton, which may have eſcaped 
the action of the Nitre, that the matter is kept red-hot in 
the crucible for two nr.. bag 
The whole is afterwards thrown-into hot water, and left: 
ſteeping therein for ſeveral hours, with deſign to give the 
water time to diſſolve all the ſaline matters that are mixed 
with the Diaphoretic Cala. When crude Antimony is uſed: 
in making this preparation, theſe ſaline matters are, I. an Al- 
kalizated' Nitre; 2. a Neutral Salt formed by the union of 
the Acid of Sulphur with part of that Alkali, as in the pre- 
paration of Liver of Antimony; 3. a portion of undecom- 
6 ͤ ͤ . ĩͤ v le 4 
The water in which the Diaphoretic is waſhed takes up 
moreover a portion of the calx of Antimony, which is ex- 
ceeding finely attenuated, and continues united with the fix- 
ed Nitre, and ſuſpended therewith in the liquor. This mat- 
ter is to be ſeparated from the Fixed Nitre, by mixing the 
water wherein it is diffolyed with an Acid, which unites 
with the Alkali, and precipitates this matter in the form of 
a white powder, to which the name of Materia Perlata bath 
been given. Becauſe it is precipitated in the ſame manner 
as the Golden Sulphur of Antimony, and, like that, is 
found in the water with which the ſaline matters are waſhed 
out, after the detonation of Nitre with Antimony, ſome 
| . 2% ie 7h DEPTHS wa hymiſts 
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91 Chyniſts have givM it though very improperly, the name 4 
* ® of the Fixed Sulpbtr iin, ou Noon bat cet 3, bk 
n This matter is a true Calx of Antimony, and differs from 4 
1 Diaphoretic Antimony in nothing but its being ſtill more * 
1. perfectly calcined. It is ſo indeed to ſuch a. degres $3 
that it is impoſſible to reſtore its metalline form, or reduce it 25 
ie. to a Regulus, by the Addition of an inflammable matter. ig 
of japhor etic Antimony, on the contrary, may be re · metal - | | 5 
12 ed, by ſupplying it with phlogiſton: but it muſt be ob- 14 
ſerved that, in whatever manner you go about this, you will A 
V. obtain a much ſmaller quantity of Regulus, than when you IF 
* Fuſe a Calx of Antimony prepared with a ſmaller quantity of Ws 
4 tre. „ Fe. 
= 1 1 you attemßt to reduce either Liver of Antimony or 9 
io Diaphoretic Antimony, great care muſt be taken to waſh 7 
* them thoroughly, in order to free them from every thing ſa- 1 
r line: for, without this precaution, the Acid of the Sulphur, 7 
by having, as was obſerved, formed a Neutral Salt with the "A 
2 Alkali of the Nitre, will combine with the inflammable 1 
ly matter added to revivify the calx of Antimony and repro- i 
_ duce a Sulphur ; which, vie aftenvards with the ſame 6: 
1 Alkali, will produce a Liver of Sulphur, that will diſſolve * 
5 part of the Regulus, binder its precipitation, and greatly "if 
of lefſen the quantity which might otherwiſe be expected. 1 
a A particular fort of Diaphoretic Antimony is ſometimes il 
ib prepared for Medical uſes, which hath a purgative quality: 1 
0 4 it is not waſhed at all, and is therefore called Unwaſhed = 
11. Diaphoretic Mineral n aa ee . 1 
of. _ Diaphoretic Antimony may alfo be prepared in cloſe veſ- y 
bg ſels, by means of which the vapours that riſe during the ope- 4 
2 ration are retained, For this purpoſe a tubulated retort is bt 
1 employed, having a ſeries of adopters fitted to it. The re- 4 
vi tort is placed in a furnace, and heated till its bottom become - 
- red : then a very ſmall quantity of the mixture, for making | 1 
"a Diaphoretic Antimony, is introduced through the tube in i 
ral the upper part of the retort, and the tube immediately ſtop- . 3 
"0 ped. A detonation enſues, and the vapours expand them- - 
. ſelves into the adopters, where they condenſe. This is re- 11 
* peated till the intended quantity of matter be uſed. After 
* the operation ſome white flowers are found ſublimed in the „ 
pou neck of the retort, and a ſmall quantity of liquor in the re- 4 
5 cipients. This liquor is acid. It conſiſts of ſome of the * 
+ | Acid of the Nitre, which the Acid of the Sulphur bath ex- * 
_ pelled from its baſis, and alſo a little of the Acid of the Sul- . 
its phur carried up by the heat before it could combine with the mg 
oy | Tt baſis j 
; wie 
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bafis of the Nitre. This liquor is called u, of Antimany. .. 
The name of CH u, is given to all liquors in general chat 
are prepared by this meth do. 
| The white flowers found in the neck of the retort aff 
flowers of Antimony ; that is, a calx of Antimony forced 
up by the heat, and by the impegns of the detonation, , 
efe flowers may be reduced to a Regulus. What remains 

in the tetort is the fame with the matter that remains 0 . 
Erucible, wherein the mixture of Nitre and Antimony fot 
making Diaphoretic Antimony hath been deflagrated. ; 
Neither Diaphotetic Antimony nor the Pearly matter are, 
foluble in any Acid. CERES VI or DONE 
5 = | 89 


PROCESS VII. 
Calx of Antimony Vitrified. = 


FAKE any quantity 7 pleaſe of calx of Antimony, , 
made without addition; put it into a good crucible, | 
which ſet in a melting furnace: kindle the fire gradually, 
and leave the crucible uncovered at the beginning. 
A quarter of ah hour after the matter is red-hot, over 
the. crucible, and excite the fire vigorouſly till the calx 
melt. You may know when it is thoroughly melted, b 
dipping into the crucible an iron wire, to the end of which 
4 little knob of glaſs will adhere, if the matter be in perfect 
fuſion. Keep. it in fuſion for a quarter of an hour, or rathet 
Jonger if your crucible can bear it. Then take it out of the 
furnace, and immediately pour out the melted matter on 4 
ſmooth ſtone, made very hot for the purpoſe : it will preſerit- 
Iy fix into a yellow Glaſs. 1 | | 


OBSERVATIONS. : 


All the calces of Antimony, when expoſed to à violent 
fire, are converted into Glaſs ; but not all with the ſame fa- 
cility. In general, the more of their phlogiſton they have 
loſt in the calcination, the more difficult is their vitrifica- 
tion. This cauſes alſo a difference in the colour of the 
Glaſs; which will be of ſo much a deeper yellow, and the 
nearer to a fed, the leſs the antimony was calcined. _ 
It frequently happens, when we 1 a calx of Anti- 
mony which is not ſufficiently deprived of its phlogiſton, 
that we find in the crucible a button of Regulus, which, be- 

8 N Fn Lp 
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NR ing beavier than the Glaſs, always, lies at the bottom. With 


bar! 2 view to avoid this inconyenience, and to diſipate com- 
1 tely the exceſs of phlegiſton that may ſtill be Toft in the 
art E of Antimony, we direct the crucible to be left uncover- 
ced ed for ſome time, at the beginning of the operation. If, 
on. notwitbſtanding tbis precaution, any Regulus be ſtill found 
ins at the bottom of the cfucible, and you reſolve to vitrify it, 
th the crucible muſt be returned to the furnace, and the fuſion 
1 continued ; which means the Regulus will at laſt be con- 
| verted in  Glaſc aſs. 
arey It, on he gontrary, you ment "with any di ficulty i in effect 
2, u the vitgification, on account of your baving employed a 


12 hat hath Joſt too much of its phlogiſton, ſuch as Dia 

— . al Antimony, or the Pearly matter, the fuſion may be 

5 greatiy facilitated by throwing 1 into the crucible | a little crude 

 Antimony, 

Glas of Anti 10 is a moſt violent emetic. This Glaſs, 

1 as well as Livef of Antimony, 1s employed in sb 
oy, Emetic Wine and Emetic Tartar. 

dle, , It may be reſuſcitated, like the .calces of Antimony, into 

Nly, + a Regulus, by reuniting it with a phlogiſton. For this pur- 


9 puny it mult be finely pulverized, thoroughly mixed with 
vet black flux, and melted in a covered crucible. This 
ly Glaſs, as well as that of Lead, hath the property of greatly 
by e the Mienen of matters that are to be ſcori- 
ect A He e eee 
her PR, 885 
the 1 . B 0 GE 8 A: 1. 
rit- SVs 25 ene Mineral.* wy 
REAK : an Quantity you will of Hungarian 1 
into little its: put it into a, good earthen coffee · pot: 
7 pour bn it twice its weight of rain - water, and a fourth part 
ent 4 its weight of well filtered liquor of Nitre fixed by char- 
fa- coal. . the whole brifkly for two. hours, and then filter 
abe the liquor. As it cools it will WO a red colour, grow 
ca- pk 4 leave a red powder on the filter. 
he . Return your Antimon into the coffee: pet. Pour on it a8 
the much rain: water as before, and three fourths of the former 
i, Save of the liquor of Fixed Nitre. Bojl it again for two 
tis ours, and then filter the liquor. It will again depoſite a 
n, red ſediment Return your Antimony into the coffee · pot: 
bes Pour on it the ſame quantity of rain-water, and half the firſt 
ng | Tx 2 RO quantity: 
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quantity of the liquor of Fixed Nitre. Boil it again for two 
hours, and then filter the liquor as formerly. Wafh all theſe 
ſediments with warm water, till they become inſipid; they 
dry them, and you have the Kermes Mineral. 1 


OBSERVATIONS. 


Ir you recolle& what we faid concerning the” prope 
which Fixed Alkalis poſſeſs of uniting with Sulphur, b any 
by fuſion, and, when thoſe Salts are reſolved nay liquor, 
by boiling, and of forming therewith ' a Liver of Sulphur, 
which diſſolves all metalline ſubſtances, you TY duly « com- 
prevend the nature of this Kermes. 

Antimony conſiſts of a ſulpbureous and a regulin * 


Therefore, if this mineral be boiled in a ſolution of a - ==] 


Alkali, ſuch as Nitre fixed by charcoal, the Alkali will dif. 
ſolve the Sulphur of the Antimony, and form therewith a 
Liver of Sulphur, which, in its turn, will diſſolve the regu- 
line part. Now, Kermes Mineral, prepared as above direct 
ed, is no other than, a Liver of In 
certain quantity of Regulus of Antimony. 85 
Mr. Geoffroy hath ſet this truth in the cleareſt light, by 
his accurate analyſis, of the Kermes Mineral. The experi 
ments he made on that ſubject are circumſtantially related in 
ſeveral Memoirs printed in the volumes of the Academy, for 
1734 and 1735. By combining Acids with the Kermes he 
demonſtrated, 1. the exiſtence of Sulphur in this compound; 
having ſeparated from it a burning Sulphur, which cannot 
be. miſtaken for any other than the Sulphur of Antimony. 
In order to obtain this Sulphuf pure, an Aﬀeid muſt be em- 
ployed that will not only abſorb the Alkali, but alſo perfect 
ly diſſolve the reguline part that might otherwiſe remain 
united with the Sulphur. Agua regia was the Acid whi 
ſucceeded beſt with Mr. Geoffroy. 2. He alſo provec that 


there is a Fixed Alkali in the compoſition of the Kermes; 


ſeeing the Acids with which he precipitated the Sulphar be- 
came Neutral Salts, and juſt ſuch as thoſe very Acids com- 
bined with a Fixed Alkali would haye conſtituted : that is, 
the Vitriolic Acid = oduced a Sal de duobus ; the Nitrous 
Acid a regenerated 


rated Sea-falt. 3. Mr, Geoffroy demonſtrated the reguline 
art of Antimony to be an ingredient in the Kermes; 1 
procured therefrom an actual Regulus of a, by fu 
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In preparing the Kermes it is neceſſary to renew the liquor 
from time to time, as above directed; becauſe,” when it is 
once impregnated with Kermes to a' certain degree, it can 
take up no more; and conſequently the fame liquor cannot 
operate again on the Antimony. Experience hath ſhewn, 
that, if the doſ& above preſcribed be applied, the liquor will 
after two hougs boiling be ſufficiently ſaturated with Kermes. 

If the liquor in which the Kermes is diſſolved be filtered 


while it is very hot, and almoſt boiling, it leaves nothing on 


the filter; tue Kermes paſſing through with it: but as it 
cools it grows turbid, and gradually depoſites the Kermes. 
Therefore it ought not to be filtered till it be cold; or, if it 
be filtered while it is boiling hot, in order to ſeparate from it 
ſome coarſe particles of Antimony not yet converted into 


Kermes, it muſt be filtered a one time when it 1s con; in | 


order to get the Kermes. | 
Though in the method afialty,) practiſed for elan Ker 


mes, the Antimony is boiled only thrice, yet it does not fol- 


low that more Kermes _ not be obtained from it, or that 
but little more would be obtained by a fourth and fifth boil- 
ing: on the contrary, i would yield conſiderabſy mote. 


"nr; Geoffroy obſerved, that he got more Kermes by the fe- 


cond © boiling than by the firſt, and ſtill more by the third 
than by rhe ſecond x and that the yield goes on increaſing in 
this manner to a very great number of 'times, which he hath 
not determined. This increaſed effect ariſes from hence, 
that by multiplying the frictions of the little bits of Antimo- 


ny againſt each other, new ſurfaces are expoſed to the action 


of the Alkaline liquor, and furniſh it with more Sulphur; 
while the addition of this ſulphur renders the bepar more ac- 


tive and more penetrating ; or, if you pleaſe, produces à new ' 


e every time the matters are boiled. When the Alka- 


ine liquor is once ſaturated with Kermes, it ceaſes to att, 


and forms no new hepar; but it does not follow that its vir- 
tue is quite exhauſted. To reſtore its ability of acting as 
well as at firſt,” or nearly fo, you need only let it cool, and 
depoſite the Kermes diſſolved in it. We owe'this fingutar 
obſervation alſo to Mr. Geoffroy : he had the patience to 

through no leſs than threeſcore and ten boilings with the ſame 


liquor, without adding any thing but rain water, to ſupply 


the place of what was diſſipated — evaporation : and he al- 


each boiling, for the reaſon given above. 
Boiling is not the only means of making Ran Mr. 
e * way of making it by fuſfon. For this 
purpoſe 


* 


e quantity of Kermes by 
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purpoſe you muſt mix accurately one part of very pure Fixed 
Alkali, died and pulverized, with two parts of Hungarian 
Antimony alſo pulverized, and melt the mixture. Mr, 
Geoffroy made uſe of a retort. Wben the maſs is melted, 
it muſt again be pulyerized, while it is ſtill hot, and th cih pu 
into, and kept in, boiling hot water for an hour or two; = 
which the liguor, now become faline and antimonial, muſt 
be filtered into another veſſel filled with boiling water, 250 
ounce of Antimony treated in this manner yields, by thri 
boiling the melted maſs, from fix drams to ſixgdrams Kee a 
half of Kermes; which differs from the Kermes made by 
peſos only in . i is not quite ſo ſoft to the nch, b 
ing in every other reſpect the ſame qualities. 
As Liver of 1 is made two different ways, to vit 4 
by boiling and by fuſion, and as the Kermes is nothing but 
a Liver of Sulphur in which the reguline part it diſſolved; 
it follows that Kermes may be made by fuſion as well as by 
boiling. It is neceflary to pulverize the melted maſs, and to 
ſteep it ia boiling hot water for an hour or two, that the wa- 
ter may difſolve and divide n to make the Kermes 
fine and beautiful. "vl 
* Wich the ſame view, that is, — make i it- finer and more 
perfect, Mr. Geoffroy orders the water ſaturated withythe 
' Kermes made by fulion, to be received, when filtered, in a 
veſſel full of other boiling:hot. water. He obſerved, that 
when the liquor impregnated with Ker mes cools too faſt, the 
Kermes that precipitates is much coarſer. The warm ſolu- 
tion of Kermes is diffuſed through the boiling · hot water into 
which it is filtered, anda is en, enabled to n its age 
- Jo much the longer. 
From what hath — =o on the. nature of Kermes, it 
plainly appears that there muſt be a great reſemblance 
_ tween it and the Golden Sulphur X Antimony, brain 
from the ſcoria, either of plain Regulus of Antimony, or of 
the Liver of Antimony; A £6 Golden Sulphur being 110 other 
than a portion of the Antimony combined with the Nitre al- 
kalizated during the operation. 
FToet there is a difference in the manner of precipitating 
theſe two compounds: for the Kermes precipitates ſpontane- 
oufly, on the bare cooling of the water in which it is diſſolv- 
ed; whereas. an Acid is employed to precipitate the Golden 
Sulphur ſuſpended in the water, with which the ſcoria of 
the plain Regulus of Antimony, or that of Liver of Anti- 
mon, hath been waſhed. This gives ſome ground to ſuſpect 
that the reguline. * is not ſo n united ons the 
rp : ver 
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Liver of Sulphur in the Kermes, as in the ſcoris from which 


» 6 1 2 
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e e OT 
Regulus of Antimony diſſolved in the Mineral eiu. 


Ompound an aqua regis by mixing together four mea-® 
_4 ſures of Spirie of Nive, 120 one 3 of Spirit of 
Salt: on a ſand-bath moderately heated place a matraſs, into 
which pour fixteen times as much of this aqua regis as you 
have Regulus to rim Break your Regulus into little 
bits; and throw them ſncceſſively one after another into the 
matraſs, oy not to add a new one till that put in be- 


fore is entirely diffolved : continue this till your Regulus be 


all uſed. By degrees, as the diſſolution advances, the liquor 
will acquire a beautiful golden cojour ; which, however, will 
inſenſibly difappear, as the white fumes that continually 


aſcend from it evaporate. =» 
Dx Exrarions 0 
REGUuLvus of Antimony is one of toſe metalline ſubſtan- 
es that diſſolve with the greateſt difficulty. Not but that 
moſt of the Acids attack and corrode it; but they do not 


make a clear: limpid ſolution thereof: they in ſome fort only 


calcine it, and this ſemi-metal, as faſt as it diſſolves, preci- 
pitates of its own accord in the form of a white magiſtery. 
In order to effect a complete diſſolution thereof, it is neceſs 
ſary to employ an aqua regis compounided as directed, and 
in the doſe preſcribed in the proceſs, which is wholly ta- 
= fram Mr. Geoffroy's Memoirs on Antimony mentioned 
If, inſtead of the Regulus, ſmall bits of crude Antimony 
be thrown into the aqua regis, the Acid will attack and dil 


solve the regyline part, and fo ſeparate it from the fulphure- | 


ous part which it will not touch. When the diflolution is 
finiſhed, the particles of Sulphur being now become lighter, 
becauſe no longer united with the metalline part, will float 
upon the liquor. Being collected they form a true Sulphur, 
wich ſeems no way different from common brimſtone. This 
operation, you ſee, is a fort of Parting'Pypeefs. / 


The Vitriolie Acid, whether concentrated or much weak 
ened with water, doey not act when cold either on Antimon, 


or 
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or on its Regulus. This Acid only dims the ſplendour of the 
facets of the Regulus; but if one part of exceeding pure Re- 

gulus of Antimony de put into a retort, and ſour parts of 
clear concentrated Oib of Vitriol poured on it, as as the 
Acid is heated it turns brown, and emits a moſt focating 
ſmell of Sulphur, which increaſes as the nee is 13 

trated and corroded by the Acid. ; | 

On raiſing the fire, there Separates n it a matter hat 
ſeems mucilaginous; and when the Acid bath boiled Bae 
time, the Regulus is converted into a white ſaline maſs, al 

Mercury is in the preparation of Turbith mineral. At the 
fame time a little Sulphur ſublimes into the neck of the re- 
tort. At laſt all the Oil of Vitriol paſſes over into the re- 
ceiver, and leaves the Regulus in A white, ſpungy, ſaline 
maſs-in the retort. When the fire is out, the veſſels unlut · 
ed, and the receiver ſeparated from the retort, there riſes a 
white vapour like that of the ſmoking liquor of Libavius. 

The faline maſs left in the retort, after the operation, is 
found increaſed to near double its weight: this increaſed 
weight is owing to the Acid that hath united with the Re- 
gulus. ; 

This combination of the Virriolid Reid wie the Regulus 
of Antimony is exceſſively cauſtic, and cannot, for that rea- 
ſon, be adminiſtered internally. 

The pureſt Spirit of Salt hath no ſenſible effect * on 
Antimony or its Regulus: but if Antimony, be coarſely 
pounded, it ſeparates therefrom, though ſlowly,” ſome light, 
ſulphureous flakes. 
be action of Spirit of Nitre on this metallic ſubſtance is 
more perceptible : by liftle and little it attacks the plates of 
the Antimony, which diſcharge a great number of air-bub- 
bles. As the diffolution advances, the Acid acquires a 
greeniſh colour inclining to blue; and if there be not too 
much of it, it will be almoſt entirely imbibed by the Anti- 
mony, penetrate between its laminæ, and exfoliate them in 
the direction of the needles that compoſe them. If there be 
too much of the Acid, that is, if it riſe above the Antimo- 
ny, it will deſtroy theſe . and reduce then to a white 

weder. 

But when the Acid is imbibed llowly, we diſeover berween 
the ſwelled laminæ little ſaline tranſparent cryſtals, that ve- 
etate much in the ſame manner as thoſe of the pyrites, in 
which ſmall cryſtals of Vitriol are frequently obſerved, whoſe 
figures. are not very well determined. TheſE little cryſtals 


between the Antimonial plates are. intermixed with yellow 
particles, 
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Hog anus Huck, being carefully ſeparated burn like common 
— Sulphur. 1 ” V 8 WE 
of All theſe. uſeful obſervations, concerning the action of te 
the Acids on Antimony and its Regulus, we owe likewiſe tio 
ing Mr. Geoffroy; who adviſes the collecting a quantity of theſe 
ne- little cryftals in time; becauſe. they diſappear ſoon after they 
| are formed, being probably covered by the white powder, or 

hat magiſtery, which is continually produced as faft as the Ni- 
me trous Acid diſunites and ſeparates the needle-like fibres of 
a8 the A !:. ĩðͤ ; <- „„ ng 
the Mr. Geoffroy obſerved the ſame ſort of cryſtals on the Re- 
re · gulus of Antimony, when ſubſtituted for crude Antimony in 
re this experiment; but it requires a great deal of care to ſepa- 
ine rate theſe cryſtals ; for as ſoon as the air comes into contact 
ut · with them they loſe their tranſparency; and if you wait till 
S 2 che Regulus be in ſome meaſure converted into a magiſtery, 
"ih they are not then to be diſtinguiſn . 
In order therefore to have a good view of theſe cryſtals, 
the Regulus muſt be broken to pieces; theſe pieces put in 4 
glaſs baſon, and Spirit of Nitre poured on them to half their 
heighth, but not to cover them. This Acid penetrates them, 
exfoliates them in white ſcales; and on the ſurface of theſe 
ſcales the cryſtals ſhoot of a dead · white colour. In two or 
” three days time theſe; cryſtals vegetate and grow in the form 
on of cauli-flowers: they muſt then be gathered, to prevent 
ely their being confounded in the white magiſtery which conti- 
ht, nues to be produced, and would not ſuffer them to. be diltfi» 
4 guiſhed. : If you attempt to diſſolve the reguline part of An- 
18 timony by an agua regis compounded in different propor- 
of tions, and applied in a different doſe from what is preſcribed 
ib in the proceſs, the Regulus of Antimony will only be cal- 
" cined, as it is by the other Acids, and will, precipitate in 
00 the form of a white magiſtery as faſt as it diſſolves, ſo that 
ti no part thereof will remain united with the ſolvent. The 
in proof of this is, that if an alkaline liquor be poured, even 
be to the point of ſaturation, upon the agua regis that hath 
10» oy dropt the Antimony, no new. precipitate will be depo- 
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butter; and from this property it hath its name. 
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Regulus. of  Antimony- combined with the Acid of Sea-ſah. 


Butter of Antimony. Cinabar Antimon. 
IULVERIZE and mix thoroughly fix parts of Regulus 
of Antimony, and ſixteen parts of Corrofive Sublimate. 

ut this mixture into a glaſs retort that hath a wide ſhort 


neck, and let one half of its body at leaſt be left empty. Sct 
it in a l furnace, and having fitted a recipient 
t 


thereto, and luted the joint, make a very ſmall fire at firſt, 
to heat it lowly. Increafe it afterwards by degrees, till you 
fee a liquor aſcend from the retort that grows thick as it 
cools. up the fire to this degree as long as you ſee any 
of this matter come over. C 
When no more riſes with this degree of fire, unlute your 
veſſels, take off the receiver, and in its place ſubſtitute ano- 
ther filled with water. Then increaſe your fire by degrees 


till the retort be red-hot. Some running Mercury will fall 


Into the water, which you may dry and keep for uſe; it be- 


e e A onolitunsW 


Ix our obſervations on the preceding proceſs, we took no- 
tice that the pureft Marine Acid, in the form of a liquor, 
will not diſſolve the reguline part of Antimony. Here this 
very Acid combined with Mercury, and applied in a dry 
form to the Regulus of Antimony, quits the Mercury with 
which it was united, in order to join this very Regulus, as 
having a greater affinity therewith. This operation is a fur- 
ther proof of what we advanced on the ſubjeC& of Mercury; 
to wit, that feveral metallic ſubſtances, which are not ſoluble 


1 certain Acids when in a fluid ftate, may be diſſolved by 


ofe Acids when moſt highly concentrated; as they are 
when combined with any other fubſtance in a dry form, and 


are ſeparated from it by the force of fire. Their eſſicacy is 


alſo further promoted by their being reduced, on this occa- 
ſion, into ſubtile vapours. | 5 e 
The Marine Acid combined with the reguline part of An- 
timony doth not form a hard, ſolid compound ; but a kind of 
foft ſubſtanee, that melts in a very gentle heat, and alſo be- 
comes fixed by the leaſt cold, much in the ſame manner -as 


Soon 
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| Soon after mixing the Regulus with the Corroſive Subli- | 


mate; the matter ſometimes grows conſiderably hot: this is 
occaſioned by the Marine Acid's beginning to act on the re- 
guline part, and to deſert its Mercury. ng RE 
The Butter of Antimony riſes with a very moderate heat; 


© becauſe the Acid of Sea ſalt hath the property of volatilizing, 
and carrying up along with it, the metallic ſubſtances with 
which ir is combined: and for this reaſon a very gentle heat 


only is required at the beginning of the operation. 


It is abſolutely neceſſary that the neck of the retort be wide 


— 


and ſhort: for otherwiſe if the Butter of Antimony ſhould 


fix and be accumulated therein, it might ſtop up the paſſage 


entirely, and occaſion the burſting. of the veſſels. By this 


operation we obtain eight parts and three quarters of fine 


Butter of Antimony, and ten parts of running Mercury; 
there being left in the retort one part and a half of a rarefied 


matter, black, white, and red. This is probably the moſt 
earthy and moſt impure part of the Regulus of Antimony. 


It is of the utmoſt conſequence to the operator that he a - 


void with the greateſt care the vapours that iſſue from the 


veſſels, - becauſe they are extremely noxious, and may occa» - 


ſion mortal diſorders. ' The Butter of Antimony is a molt 


violent Corroſive and Cauſtic. 


When all the Butter is riſen, the receiver is ſhifted in or- 


der to receive the Mercury; which, being diſengaged from 
the Acid that gave it a ſaline form, appears in its natural 
form of Quick · ſilver: but it requires a much greater degree 
of heat than the Butter of Antimony to raiſe it by diſtilla- 


* ; 


tion. 8 __ DT OR 
If crude Antimony, inſtead of Regulus of Antimony; be 


mixed with Corroſive Sublimate, a Butter of Antimony will 
be obtained in the ſame manner; bur, inſtead of having a 


running Mercury after the Butter, you will find a Cinabar 


ſublimed into the neck and upper concavity of the retort. 
Ihe reaſon of this difference is eaſily conceived: for 
when the Regulus is uſed, the Mercury being deſerted by its 


Acid finds no other ſubſtance to unite with, and ſo riſes in 


the form of Quick-ſilver; but when crude: Antimony is em- 
ployed inſtead of its Regulus, as the reguline part thereof 
cannot combine with the Acid without quitting its Sulphur, 


ſo this Sulphur,” being at liberty, unites with the Mercu- 


ry, which is ſo likewiſe, and therewith forms a Cinabar; 


which from its origin is named Cinabar of Antimony. When 
you intend to make both Butter and Cinabar of Antimony at 
che ſamo time, ſix parts of Antimony muſt be mined with 
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eight ot Corroſive Sublimate; and care muſt Js da 
while the Butter is coming over, to warm the neek of the 
retort by holding ſome live coals near it, with the precau- 
tions neceſſary to avoid breaking it. T bis warmth makes 


the Butter melt and run into the receiver; whereas, being 


thicker and of a much denſer conſiſtence than that made 
with the Regulus, it would otherwiſe gather in the neck of 
the retort, choak it entirely, and burſt the veſſel. 
When the Butter is drawn from crude Antimony, more 
circumſpection is neceſſary to make it of a beautiful white 
colour, than when it is obtained from the Regulus: for, if 
the fire be too ſtrong during the diſtillation, or if the recei- 
ver be not ſoon enough ſeparated from the neck of the re- 
tort, certain red ſulphureous vapours, the fote-runners: of the 
Cinabar, will at laſt aſcend, and mixing with the Burter 
give it a brown colour. | 
In order to reſtore its beauty i it muſt be put . a N 
retort, and rectified by diſtilling it over again with a gentle 
ſand-heat. By this rectiſication the Butter of | Antimony. 
becomes more fluid; and by-re-diſtilling it a ſecond time 
ne ive it the thinneſs and ſluidity of an oil. 1 
After the operation there will be found in the receiver 
three parts and three quarters of Butter of Antimony, and 
ſome ſmall cryſtals adhering to its inſide, in the form of 
ſprigs. | When you break the retort there exhales from it a 
ſulphureous odour; and you will find in it ſeven parts of | 
Cinabar of Antimony, the greateſt part of which is — 
in compact glebes, that are heavy, ſmooth, ſhining, blackiſh 
throughout moſt of the maſs, but in ſome places red: ano- 
ther part thereof appears in ſlyaing, nere aud the reſt in 
der. 
When all the Butter of hang is come bver,: and you 
begin to ſee the red vapours that predict the approachi 
aſcent of the Cinabar, the receiver containing the Butter mul | 
be removed, leſt the colour of the Butter ſhould: be ſpoiled | 


by thoſe ſulpbureous vapours. Another receiver is uſually” 
Atted on, without luting; in which a ſmall quantity of run- 


ning W is lometimnes bound, 0 che Wann is * 


niſned. 5 


1 


There remains, at ho — of the derer a 3 ſhin- 
ing, cryſtalline, black maſs,” which Mas Saanen to) a Re 

gulus by the common met hol. N 
Butter of Antimony may alſo. be oltained. — a minions 
of Antimony with any of the other preparations: of Mercury 
0 * n the Acid of wan an ingredient; ſuch as ſweet. 
Sublimate, - 


W 


3 
* 


3 "*% 
1 3 „ 
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1 the. Merourial Panacea, and White Precipitate: 


but as none of theſe combinations contain ſo great a propor- 
tion of that Acid as is in the Corroſive Sublimate, the But- 


ter obtained by their means is far from being ſo cauſtic and 


ſo fiery as that which riſes ſrom a mixture of —— 
its Regulus, with Corroſivè Sublimate. 


Silver precipitated by the Acid of l and dm to 


be melted inte a Luna cornea, being mixed wit powdered | 
Regulus of Antimony yields likewiſe a Butter of Antimony. 


I you propoſe to make it by this means, you muſt min- 
gle one part of _ Regulus of Antimony in powder with 
two parts of the Precipitate; put this mixture into à glaſs 
retort of ſuch mw that it may fill but one half thereof; det 
it in a furnace; apply a receiver; begin with a gentle heat, 


which will make a clear liquor come over; and then inereaſe 
your fire hy degrees. White vapours will riſe and condenſe 
into a liquid Butter; and in the mean time there will be a 
ſlight ebullition in wh receiver, attended with a little heat. 


Contigue the fire till nothing more will come over; "hen let 
yr veſſc}s coolfand unlute them. - 
You will find in the receiver an Oil or — of eee 


ny, partly fluid and partly congealed, ſomewhat inclined to 


yellow, weighing an eighth youu more than r Wehn of 
Antimony made uſe of. Fe 


The infide-of the retogt will Fs eee iel ſmall | 
| white flowers, of a brilliant ſilver colour, and an acid taſte; 


and in the bottom of the retort will be found a hard, com- 


pact, ponderous maſs, difficult to break, yet falling of itſelf ; 


to a powder; its colour externally grey, 7 dings and-bluecyh ; 


5 internally black, and ſhining much like Regulus of Antimo- 


ny; having a faltiſh taſte on its ſurface, and weighing. about 
a ſixteenth leſs than the ae of Iver employed in 
the operation. e * 


This experiment Hate that the Acid of Sea · ſalt 


hath a eee —_— with pt hr tony e by ith 
Silver. A 
The Butter of — prepared: hs 42 e is ry 


| er leſs cauſtic than that made with Corrolive: Sublimare. 


It is called the Lunar Butter of Antimany.. + n nd 
Ihe efferveſcence that ariſes in the receiver is 8 


Probably the Acid of Sea- ſalt, though reduced ĩuto vapourt 
hen it toms out of the retort, is not yet perfectly com: 


bined with the reguline part of the Antimony, which it ne- 

vertheleſs carries over with it, and the union is completed 

in e ee ; Which „„ qhe-efferveſcenge obſerved: 
The 
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- The little white ſilvery flowers, adhering: to the inſide of 
Fro retort, are flowers of Regulus'of Antony, which fub- 
lime towards the end of the diftillation. - | 
The compact maſs, found at the bottom of the nia is 
no other than the Silver ſeparated from its Acid, and com - 
bined with a portion of the ulus of Antimony. The 
cColours and the ſaltiſn taſte of its ſurface are occaſioned: by a 
remainder of the Marine Acid. This Silver is rendered 
brittle and eager by the union it bath oontracted n ſome 
of the Regulus of Antimony: 
It is eaſy to purify it, and reſtore its dudtility, by „1 
ing it from the Regulus of Antimony. There are ſeveral 
ways of doing this: one of the moſt expeditious is to flux it 
with Nitre, which burns and converts to a calx che 3 
wank which the Bilver is nee e + 7d | 5 
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Burr 95 ee decompounded by wy of 8 Water 555 
The Pulvis 1 or e- r 8 et The . 
i Vitriol. | 


| EL with a gentle heat a as ah Butter of Aae 
' as you pleaſe. When it is melted, pour it into a 
large quantity of warm water. The water will immediate- 
ly grow turbid, but whitiſh, and let fall a great quantity of 
white powder. When all the precipitate is ſettled, decant 
the water: pour on-freſh warm water; and having thus edul- 
corated it by ſeveral ablutions, dry it, and vou have the 
Putvis e or eee dere Vit. ee 


1 4 a 
* 4 : 5 
* ” 


0 the 1 3 we We” way that od Marine 
Acid will not diſſolve the reguline part of Antimony, unleſs 
it be very highly concentrated, and more fo than it can poſ- 
ſibly be while in the form of a liquor. Of this the experi- 
ment before us is a further proof. Whilſt the Marine Acid 

is ſo perfectly dephlegmated, as it is in Corroſive Sublimate 

and Butter of Antimony, it remains combined with the re- 
guline part of Antimony; but if this combination be diſſoly- 

ed in water, the moment the Acid is weakened by the in- 
terpoſition of the particles of water, it becomes incapable 
of continuing united e ſemi · metal which - it had —_ | 
ore 


_— as water 3 added. 2 al 


1 


fore diſſolved; deſeren it, and lecs ir _ in the form of a 
white powder. % 


The Pulvi⸗ Algaroth i is Wesel Ns ee thin the tegu- 5 
line part of Antimony, attenuated and divided by the union 


it had contracted with the Acid of Sea- ſalt, and afterwards 


ſeparated from that Acid by the intervention of water alone. 


| Chapt PRACTICE or CHYMISTRY. 3⁴ 


The proof is, that this powder retains none of the properties 


of the Butter of Antimony : it is neither fo fuſible nor ſo 
volatile; on the contrary, it is capable of ſuſtaining a very 
ſtrong degree of fire, without ſubliming and without melt- 


ing: it may be reduced to a Regulus: it hath not now the 


fame canſtic nature: it is only an emetie; which however is 
extremely violent, and on that account. Is never eee 


by any prudent phyſician. 


Another proof, that-the Marine Acid is ſeparated from 
the Regulus of Antimony in 4he precipitation of the Pulvis 
Agaroth, is, that the water in which this precipitation is 
made becomes acid, of a fort of weak Spirit of Salt. If it 
be evaporated, and concentrated by diſtillation, a very ftrong. 
acid liquor may be obtained from A This Acid goes, very 
improperly, by the name of the es ni Spirit i 2 q 
for it is rather a Spirit of Salt. 

The Pulvis Algaroth, made. with Butter of Ae 
procured from the Regulus, is "whiter than that made with 


Butter of Antimony procured from crude Antimony; pro- 


bably becauſe the latter e Nerds ne ſulphureous Par. 
— amm expoſed to the! air attracts the moĩ· 
ſture thereof, and partly runs into a tiquor; bot, as faſt as 
this liquor is produced, it depofites a white fediment, which 
is an actual Pulvis Algaroth. This alſo is very agreeable to 
what we advanced touching the decompoſition of Butter of 
Antimony by the addition of water. The Butter attraQts 
the moiſture of the air, becauſe the Acid it contains is ex- 
ceedingly concentrated; and this moiſture r the Me 
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ELT ee of Antimony over warm es ae put 
it into a phial or matraſs. Gradually pour on it 
good Oy of 3 eill the matter be entirely diffotved. 


This . 
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This ab requires as much Spirit of N of,Nitre as there is But- 
ter of Antimony. Duging the wo 0 fumes: will - riſe, 


which muſt be ee adinay3 Pour your ſolution, Which 


will be clear and of a reddiſh colour, into a glaſs cucurbity/ 
or a pan of ſtone- ware: ſet it in a ſand-bath, and evaporate 
to dryneſs with a moderate heat. There will be left a white 
maſs, weighing a fourth part leſs than the whole quantity 
uſed, both of the Butter and the Spirit of Nitre. Let it 
cool, and again pour on it as much Spirit of Nitre as you 
uled the firſt time. Place the veſſel again in the ſand- bath, 
and evaporate the moiſture. as before. Lou will have a white 
mais that hath neither gained nor loſt in weight. On this 
pour, for the third time, the ſame quantity of Spirit of Ni- 
tre as you did the firſt time. Again evaporate the moiſture 
to perfect dryneſs: then increaſe your fire, and calcine the 


matter for half an hour. You will have a dry, friable, 


light, white matter, of an agreeable acid taſte; which will 
fall into a coarſe powder, and muſt be ept in a phial care- 
fully ſtopt. This is Bezoar Minerale it is neither cauſtic 
nor emetie, and has only a ſudorific virtue. It obtained the 
name it bears, becauſe, like the animal Baar, it * _ 
hs to W the 1 of e Fe 8 


„ . 5 


F 
7 


Ir is not ſurprikag that the Nitrous, Acid poured on But- 
ter of Antimony ſhould diflolve it, and unite with it: for 
with the Marine Acid, which makes a part of this combina- 
tion, it forms an aqua regis, which we know is the true ſol- 
vent of the reguline part of Antimony. But in this diſſolu · 
tion, and the changes it produces, there are ſome things ve- 
ry remarkable and worthy of attention. 1. The Nitrous 
Acid, by uniting with the Butter of Antimony, deprives it 
af its property of riſing with a very gentle beat, and makes 
it much more fixed: it can now be dried, and ſuffer all its 
moiſture to be evaporated; which is not to be done with pure 
Butter of Antimony: for that, being ex poſed to a certain 


_ ttegree- of heat, inſtead of letting go its moiſture and re- 
maining dry, riſes wholly, without the Jeaft. ee of 


any ſeparation of parts. 

2. Ihe Butter of Antimony, whiches 3 its e- 

tion with the Nitrous Acid, is a moſt violent Cauſtic and 

Corroſive, becomes ſo mild after it, that it may not only be 

taken 8 ee dangers "uy 8 deen Ly: _— 

- 8 155 
ie 


* 


Chip-t. PRACTICE e CHYMISTRY. 345 


The following conſiderations will lead us to a reaſohable = 


explanitinng of theſe phenomena. 1. The Nitrous Acid, 


when combined with metallic ſubſtances, doth not commu- 


nicate to them the ſame volatility as they acquire from the 


Marine Acid. Hence it follows, that, if the Nitrous Acid 


be added to any combination of a metallic ſubſtance with the 
Marine Acid, this new compound will be rendered leſs vo» 


latile, and conſequently more able, without rifing in vapours, 8 
to bear a degree of heat ſufficient to carry off part of its Acid- 
This is the caſe with Butter of Antimony, after Spirit of 


Nitre is mixed with it; eſpecially conſidering, 2. That the 
Nitrous Acid cannot unite with the reguline part of the But- 
ter of Antimony without weakening the connection between 
it and the Marine Acid; whence it follows, that the combi- 


nation of the Nitrous Acid further facilitates the ſeparation 
of the Marine Acid from the Regulus. Now as ſoon as the 


Marine Acid quits the reguline part, that part becomes more 
fixed, and conſequently more capable of enduring the de- 
gree of heat requiſite to diſcharge all the adhering Acid; 
and not only the Marine, but even the Nitrous alſo. It is 


not therefore ſurpriaing that, after the Antimony which re- 


mains combined with the Nitrous Acid is dried, it ſhould 


not poſſeſs that corroſi v power which it derives only from 


the Acids wherewith it is armed. In order to free it more 
perfectly from all Acid, we order the fire to be increaſed af= 
ter the third deſiccation; and the remainder of the Butter of 
Amen to be calcined for a full half- hour longer. 

That the Marine Acid is ſeparated from the reguline part 
of the Butter of Antimony, by the deficcations it undergoes 
in converting it into Bezoar, is proved by this, that, when 
theſe deſiocations are performed in cloſe veſſels, the liquor 
drawn off is a true agua regis, an by the name of the 
Vezoartic Spirit of Nitre. 

It remains to be conſidered hn the De ere 
though freed from all acid, is not emetic; while the Pulvis 
Algaroth, which is likewiſe the reguline part of the Butter 


of Antimony deprived of its Acid, is ſuch a violent emetie, 
and even to be dreaded for its remaining cauſticity. 

In order to diſcover the reaſon of this difference, it is pra · 
per to obſerve that, when we ſay Bezoar mineral and the 
'Pulvis Algaroth contain no Acid, we muſt not be under- 
_ flood in too rift a ſenſe: on the contrary, there is reaſon to 


think that a certain quantity of Acid ſtill remains in each of 

them; which however is ſcaree worth notice, in compariſon 

of the nn cach contained at firſt. This being ** 
XX Bo wi: 
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it will not be hard to find the difference between theſe two 
preparations of Antimony. The Pulvis Algaroth is depriv- 
ed of its Acid by the addition of water alone, which only 


carries off all the looſe Acid it can take up, without mak⸗ 


ing any change in the nature of that which continues in 
combination with the reguline part. Now, as the Marine 
Acid 1s not intimately united with the reguline part in But- 
ter of Antimony; as it ſtill retains ſome. of its properties, 
ſuch as attracting the moiſture of the air, giving manifeſt 
tokens of its Acid nature, &c.; and as the corroſive qua» 
lity of this compound depends on this laſt in particular; 
the ſmall portion of Acid left in the Pulvis Algaroth will in 
ſome degree preſerve its former character: and hence comes 
the effect of this powder, which ſtill retains a little of the 
corroſive quality that belonged to the Butter of Antimony. 

But this is not the caſe with the ſmall remainder of Acid, 
which poſſibly ſtill continues united with the Bezoar mineral 
Prepared as here directed. This compound hath been expoſ- 
ed to a fire ſufficient, not only to dry it, but even to calcine 
it. Now fire is capable of producing great changes in the 


texture of bodies. It muſt have forced off from the Bezoar 


all the Acid that was not intimately combined with it; and 
that part which it could not drive off, becauſe of its obſti- 
nate adheſion, it muſt have further united and combined 


more cloſely with the metallic earth: for we ſee that fire 


greatly promotes the action of ſolvents on the matters with 
% ͤ 111 ] —wwQ .. ͤ e 
With regard to the properly emetic quality of the Pulvis 
Algaroth, it cannot be imputed. to the combination of any 
Acid with that powder; ſince. we ſee that the moſt power- 
fully emetic preparations. of Antimony, viz. its Regulus 
and Glaſs, contain no Acid: it muſt therefore be attributed 
to ſome cauſe different from that on which its corroſive 
quality depends. This cauſe we ſhall eaſily find by attend- 
ing to the different manners in which the Marine Acid, 
when alone and in aqua regia, operates on the reguline part 
n ²ĩ ˙ͥůVV 8 
The Marine Acid alone diſſolves the Regulus of Antimo- 
ny, but with great difficulty; nor doth it effect a complete 
diſſolution thereof, as is evident from what hath been alrea- 
dy ſaid: whereas the Marine Acid, combined with the Ni- 
trous Acid, and therewith forming an aqua regis, as in the 
preparation of Bezoar, diſſolves the reguline part of Anti- 
mony completely and radically. Now, it is certain that, the 
more efhcaciouſly Acids operate on metallic ſubſtances, the 
ba 5 more 
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more of their phlogiſton do they deſtroy; and we cannot but 
recollect that the preparations of Antimony are ſo much the 
nly leſs emetic the leſs phlogiſton they contain, or the further 
ak» they recede from the nature of 6 Regul; and. the nearer 
in they approach to that of Diaphoretic Antimony: conſequent- 
ine ly it is plain how Bezoar mineral, which is a ſort of calx of 
ut- Antimony entirely deprived of its phlogiſton by the intimate 
ies, diſſolution thereof made by the Acids of the agua regis, 
feſt may be in no degree emetie; while the Pulvit Alga- 
ua · roth, being a true Regulus of Antimony, on which the 
ar; Marine Acid hath operated but very ſuperficially, and which 
in ſtill contains a great deal of phlogiſton, is a moſt violent 
nes emetic. 5 n 5 r * e ; SE The TILA 104 er 15 5 
rn . RE TS 4546 | 
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FAKE an unglazed earthen pot, having an aperture in 
1 its ide, with a ſtopple to ſhut it cloſe. Set this pot 
and in a furnace; the cavity whereof it may fit as exactly as poſ- 
| ſible; and fill up with late the ſpace, if any, left between 
ned the veſſe and the furnace. Over this veſſel fix three aludels, 
hre with a blind-head at the top; and light a fire in the furnace 
1th under ae pee ß „„ 
$42 When the bottom of the pot is thoroughly red, throw in- 
vis to the lateral aperture a ſmall ſpoonful of powdered Antimo- 
any ny. Stir the matter immediately with an iron ſpatula made 
Os a little bending, in order to ſpread it over the bottom of the 
nus veſſel, and then ſtop the hole. The flowers will rife and ad- 
ted here to the inſides of the aludels. Keep up the fire fo that 
ve the bottom of the pot may always continue red; and, when 
ad- nothing more ſublimes, put in à like quantity of Antimony, 
id, and operate as before. In this manner go on ſubliming your 
at Antimony, till you have as many flowers as you want, 
2 Then let the fire go out; and when the veſſels are cold un- 
no- lute them. You will find flowers adhering all round the in- 
ete fides of the aludels and the head, which you may collect with 
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1  ANTIMONY' is a volatile mineral, capable of being ſub- 
120 limed into flowers; but this cannot be effected without oc- 
| AL caſioning 


a 2 — your Regulus of Antimonys: put the rer 
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D parts. The reguline and 


the ſulphureous parts are not united ſo intimately, or in the 
ſame proportion, in the flowers as in the Antimony itſelf; 
and accordingly we find theſe flowers have. a, rong-emetic 
quality, which Antimony hath nat. They are of divers co- 
lours; which probably _ from. their containing more or 
leſs Sulphur. Three or four aludels are placed one over ano · 


ther, not only with a view to provide a greater ſurface, to 
which the flowers may adhere, but alſo to give them room e- 


nough to circulate, without which they might burſt the veſſels, 

If you introduce the noſle of a pair of bellows into the pot 
that contains the Antimony, and blow upon it, the ſublima · 
tion of the flowers will be much ſooner effected. This is 3 
general rule with regard to all matters that are to be ſublim · 
ed or evaporated; the reaſon of which e have already given. 

It is proper that no interval be left between the furnace and 
the pot containing the Antimony, leſt the heat ſhould be 
thereby communicated to the aludels, on which the n 


faſten beſt when they are cold. 


After the operation, there remains at the ee of the 
pot a portion of Antimony half calcined ; which being pul: 
verized, and thoroughly —_— till it emit no gre way * 
ee to e * Uu of A TTL Lang 
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| PROCESS xv. 
Regulus of Antimony converted into Flere. Are 


der into an unglazed earthen pot: three or four fingers 
breadth above the powder, fit into the pot a little cover, 
made of the ſame earth, and having a ſmall hole in its mid- 
dle, ſo that it may with eaſe be placed in the pot, and taken 
out when there is occaſion-; cover the mouth of the pot with 


a common lid; ſet it in a furnace, and kindle a fire under it 


ſufficient to make the bottom of the pot red, and to melt the 
Regulus. When it bath been thus kept in fuſion for about 
an hour, let the fire go out, and the Whole cool. Then re- 
move the two covers. You will find adhering to the ſurface 
of the Regulus, which will be in a maſs at the bottom of the | 
pot, white flowers reſembling ſnow, intermixed with beau- - 
tiful, brilliant, filver-coloured needles. Take them out, and 


you will find them make abou one part in . of the 
x "as 


hole Regulus exoployed, - 


the n of Regulus ———— in the pot. 
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Put the covers again in their places, and proceed in the 


ſame. manner as before; when the veſſels are cold vou will 


find half as many more flowers as you got the firſt time. 
Proceed thus till you have converted all your Regulus into 


flowers. This will require a conſiderable number of ſubli- 


mations, which, as you advance, will always yield you a 
greater portion of flowers; teſpect, however, being at to 


* 4 e 
* 


OBSERVATION S. 


We aw henerencat what we aig juſt before, in our ob- 


ſervations on the preceding proceſs; viz. that Regulus of 
Antimony is e of being wholly elevated and ſublimed 
by the action of fire; but that it muſt at the ſame time un- 
dergo a conſiderable change and altefation. - Theſe flowers 
of Regulus of Antimony are very different from-every'other 


Antimonial preparation. They reſemble the Pearly Matter 


in this, that they cannot be reduced to a Regulus by any 
means whatever: but they differ from it, 1. in that they are 
not fixed; for, hen melted by fire, they fly wholly away in 
vapours: 2. in that they are capable of being diſſolved by 
aqua regis, much in the ſame manner as the Regulus; 
whereas the er, Matter is eee to be indiffolu le 126 
any Acid, 

As ſoon as 3 of Amiczony i is in 4 ie bake to 
ſublime into flowers; fo that it is needleſs to apply 4 "_ 
degree of heat than is juſt ſuſheient-to-melt i. 

A pan of ſome width is preferable to a endeibls fas! this 


| operation; becauſe the upper ſurface of the Regulus melted, 


therein is larger, and, the larger that furface is, _ more 
confiderable i is the quantity ſublimed from it. 
The two covers which are applied within and over the pot 


are deſigned to check, as much as poſſible, the diſſipation of 


the melted Regulus; et without abſolutely excluding the 
free acceſs of the air, als 

metallic ſublimations. Notwithſtandin recautions, 
it is impoſſible to prevent the eſcape of — Regulus, 


in vapours that cannot be confined.” | Somewhat leſs than 

three fourths of the Regulus made uſe of is nearly the yield 

in flowers: the reſt evaporates through the — le a. 
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Brust — Biſarnth into ſmall; pieces, — 1 ber 
with fill a crucible either of earth or iron; Set the eru- 
cible in a furnace, and light ſuch a fire that the bits of ore 
may become moderately red. Stir the ore from time to time, 
and, if you perceive it crackle and fly, keep the erueible eo · 
— At — you: will find buen o& bra myers 11 


1 es TT: TE 24: £13741 ' Fr 
FR e 0 5 E *r $535 1 E347 


n — 8 Biſmuth, from-its ore: requires ke 
but ſimple fubon, without the addition of any inflammable 
matter, becauſe it is naturally poſſeſſed of its metalline form. 
Nor does it require any flux; becauſe it is very fuſible: which 
allows us to melt it, and 4 it in a maſs, without the ne- 
ceſſity of fuſing likewiſe; the earthy. and ſtony matters in 
which it is lodged. Theſe matters remain in their firſt ſtate; 
and the melted Biſmuth deſcends by its gravity to the bottom 
of the crucible. No greater degree of heat muſt be applied, 
on this occaſion, than is neceſſary to melt the ſemi · metal: 
for, as it is volatile, part of it would be diſſipated; ſo that 
much leſs thereof would be obtained, if the fare were made 
too ſtrong, and ſo much the leſs as another portion thereof 
would be converted into a calx. For the ſame reaſon, the 
crucible. muſt be taken out of the furnace as ſoon as you per- 
ceive that all the Biſmuth contained in the ore is ed, n 
chat the button doth not increaſ. 

Iphe ore of Biſmuth may alſo be * like. the-ores 4 

Lead and Tin; that is, it may be reduced into a fine pow- 
der, mixed with the black dus, a little Borax, and Sca · ſalt; 
put into a cloſe crucible, and fuſed in a melting furnace. In 
| that caſe you will find a button of Regulus covered with 
| "ow: * this method rather more Biſmuth is h 

an 
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and it is beſt to make uſe of it when the ore is poor, becauſe, 
in ſuch a caſe, none at all would be obtained by the other 
proceſs. But here care muſt be taken to apply at once the 
degree of fire neceſſary to melt the mixture: for, if it re- 
main long in the fire, much Biſmuth will be loſt, on account 
of the great volatility of this ſemi - metal, and the facility with 
which it turns to a calx. | 

Biſmuth is pretty frequently found pure in its earthy ang 
ſtony matrices; and when mineralized it is uſually ſo by 
Arſenic, which, being {till more volatile, flies off in vapours 
while the ore is melting, provided it be but in a ſmall quan- 

tity : if there be much of it, and the ore be ſmelted by fu- 
ſing it with the black flux, the Arſenic alſo is reduced to a 
Regulus, unites more intimately with the Biſmuth, becomes 
a little more fixed by that union, and increaſes the e e 
of the ſemĩ · metallic maſs found after the fuſion. 

Though Biſmuth be not uſually mineralized by Bares 
that is not becauſe it is incapable of uniting therewith; for, 
if equal parts of Biſmuth and Sulphur be melted together, 
after the fuſion the Biſmuth will be found increaſed near an 
eighth part, and formed into a mais: Wn tn in ngen much 
like Antimony. 

When we come to treat af ee of Arſenic, 1 we e ſhall 
have occaſion to ſay a good deal more concerning Biſmuth 
and its ore; becauſe theſe mincrals. nen each other 55 
much. 

Mr. Oesdboy, fon of. a nn hath Pan in a 
Memoir read before the Academy of Sciences, that there is 
a great reſemblance between Biſmuth and Lead. That Me- 


moir, which contains only the beginning of Mr. Groffroy's 


courſe of experiments, proves that the author ſupports * 
dignity the glory of his name. It is there — ated, b 
a very great number of experiments, that fire produces * 


ſame effects on Biſmuth as on Lead. This ſemi- metal is 


converted into a calx, into litharge, and into glaſs, as Lead 


is; 4 and theſe productions have the ſame properties as the | 
reparations of Lead made with the ſame degree of fire. 


iſmuth ĩs capable of vitrifying all the imperfect metals, and 
of carrying them off through the pores of the crucible. 80 
that Gold and Silver may be purified and cupelled by its 

means, as well as with Lead. Nou may on "_ ly ger 
turn to wen we hos faid ee rs e 
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NTO a matraſs put Biſmuth eben un little 1 pour 
on it, by little and little, twice as much aqua fortis. 
This Acid will attack the ſemi - metal briſkly, and diſſolve it 


entirely, with heat, efferveſcence, eee and Ee up. 
Dhe ſolution will be clear and ns - 


OBSERVATIONS. 
Or all Acids the Nitrous: is that which; beſt :didotres Rif 


muth. It is not neceſſary, on this occaſion, to place the 


phial, in which the diſſolution is performed, on a fand-heat, 
as in moſt other metallic diſſolutions: on the contrary, care 
muſt be taken not to pour on all the agua fortis at once; be- 


cCauſe it operates with ſo much activity _ the mixture will 


heave up and run over the veſſel, 

The bare addition of water is ſufficient to precipitacs the 
ſolution of Biſmuth. If this ſolution be mixed with a very 
large proportion of water, the liquor .grows turbid, appears 
milky, and depoſites a precipitate of a very beautiful white. 
This is that white which the ladies uſe at their toilets. 

Water produces this precipitation: by weakening the Acid; 
which probably is incapable of keeping the Biſmuth diflolv« 
ed, unleſs it have a certain degree of 1 

If you would have a Magiſtery of Biſmuth beautifully 
white, you muſt perform the diffolution with an agua fortis 
that is not tainted with any mixture of the Vitriolic Acid; 
for this gives the precipitate a dirty white colour, inclining 
to grey. Several authors adviſe — uſe of a folution of Sea 
falt, inſtead of pure water, for. precipitating the Biſmuth, 
imagining that this Salt will effect a precipitation here as it 
does in the caſes of Silver and Lead. But Mr. Pott, a Ger- 
man Chymiſt, who hath publiſhed a long diſſertation on Biſ- 
muth, pretends, on the contrary, that neither &ca- ſalt, nor 
its Acid, is capable of - precipitating) this ſemi-metal; and 
that when a precipitation takes place on mixing them with 
our ſolution, it is brought about only by means of the water 
in which thoſe ſubſtances are diffuſed. 

Biſmuth my alſo be On * the means 1 Fixed | 


or 
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or Volatile: Alkalis; but the precipitate is not of fo fine a 
white as when procured. by the means of pure water only. 


If a greater quantity of aqua fortis, than that preſeribed 
in the procefs, be made uſe. of to diſſolve the Biſmuth, a 


great deal more water will alſo be required to precipitate the 
Magiſtery ;' becauſe there will be much more. Acid to weak - 
en. This White ought to be well walhed, in order to free it 


from any temainder of acidity; and it ſhould be kept in a 
bottle well ſtopped 3 becauſe the acceis of the air makes it 


turn brown, and if any of the Acid be leſt it will turn. it 


A my of Biſmyrh W with the p proper quantity : 


of agua ſortis, that is, with two parts of the Acid to one. 


of the ſemic metal, concretes into little ery ſtals almoſt as ſoon | 


as made. 


-qna fortis. not only aQts on Biſmuth when: ſeparated from 


its ore, and reduced to a Regulus, but attacks it even in its 


ore, and likewiſe diſſolves at the fame time ſome portion of 


the ore itſelf,” With this ſolution of the ore of Biſmuth Mr. 


Hellot makes a very curious Nd dE ng differing len 


all that were known before. 


Mr. Hellot prepares the berer in the e manner: 


« He bruiſes the ore of Biſmuth to a coarſe powder. On 
« two dunees of this powder he pours. a mixture of five 


« ounces of common water with five ounces of agua fortis: 


He does not heat the yeſſel till the, firſt ebullitions are 
« over. | He then ſets it in a gentle ſand+heat, and lets it 


© digelt there till he ſecs no more air bubbles riſe. When 
none appear in this heat, he increaſes it ſo as to make the 


<« ſalyent boil lightly for a ſull quarter of an hour. It takes 


up a tinddure nearly of the colour of brown beer. The 
« ore that gives the agua fortis this colour is the beſt. He 
« then lets the ſolution cool, laying the matraſs on its fitle, 
that he may decant the liquor more conveniently when all 
« is precipitated that is not taken up by the ſolvent. 


« 'Fhe ſecond veſſel, into which the liquor is firſt a0 0 


4 ed, he alſo lays declining, that a new precipitation of the 


«© undiſſolved matters may be obtained; after which he 


« pours the liquor into a third veſſel. This liquor muſt not 


„be filtered, if you would have the reſt of the proceſs ſuie - 
« ceed. perteQtly 31 becauſe the aqua fortis would diſſolve 
„ ſome of the paper, and that would i the colour vo 


«© your paper. 


© When this e which Mr. Hellot calls the Khoreg- 


69 nale bs n * by being decanted: three or 
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46 


four times, he puts it into a glaſs baſon with two ounces 
of very pure Sea - ſalt. The fine white ſalt made by the 
ſun ſucceeded beſt with Mr. Hellot. If that cannot be 
had, common bay-ſalt, purified by ſolution, filtration, and 
eryſtallization, may be uſed inſtead of it. But as it is 
rare to meet with any of the fort that is not a little taint- 
ed with iron, tbe white bay - ſalt is to be preferred. The 
glaſs. baſon he ſets in a gentle ſand- heat, and keeps it 
there till the mixture be reduced by IRE to an = 
3 dry ſaline maſs. 

If you deſire to fave the aqua regis, the i impregnation 
Wi be put into a retort, and diſtilled with the gentle 


heat of a ſand-bath. But there is an inconveniency, as 


Mr. Hellot obſerves, in employing a retort; ; which 1s, that, 
as the ſaline maſs cannot be ſtirred while it coagulates in 


the retort, it is reduced to a compact eake of coloured 
Salt, which preſents but one fingle ſurface to the water in 


which it muſt be diflolved ; ſo that the diſſolution thereof 
takes up ſometimes no leſs than five or Gx days. In the 
baſon, on the contrary, the ſaline maſs is eaſily brought 
to a granulated Salt, by ſtirring it with a glaſs rod; and, 


when thus granulated, it has a great deal more ſurface; it 
diſſolves more caſily, and yields its tincture to water in 


four hours time. Indeed one is more expoſed to the 
vapours of the ſolvent, which would be dangerous, if the 


operation were to be often 1 W proper pre- 


cautions. 


44 When the baſon, + or little veſſel, containing the misture 


« 


of the Impregnation and Sea-ſalt is heated, the liquor, 
which was of an orange-coloured red, becomes a crimſon 


red; and, when all the phlegm of the ſolvent is evaporat- 


ed, it acquires a beautitul emerald colour. By degrees it 


thickens, and acquires the colour of a maſs of Verdegris. 
It muſt then be carefully ſtirred with the glaſs rod, in or- 
der to granulate the Salt, which muſt not be kept over the 
fire till it be perfectly dry; becauſe you run a riſk of loſ- 
ing irrecoverably the colour you are W — Lou may be 
ſure you have loſt it, if by too much heat the Salt that 


was of a green colour become of a dirty yellow. If it be 


once brought to this ſtate, it will continue without chang- 
ing when cold: but if care be taken to remove it from 
the fire while it is {till green, you will ſee it gradually grow 


pale, and become of a beautiful roſe colour as it cools. 


« Mr. Hellot removes it from this veſſel, and throws it 
into another containing! — rain water: and: this a 
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ie cond veſſel he keeps in gentle digeſtion till he obſerves 
« that the powder which falls to the bottom is perfectly 


« white. If, after three or four hours digeſting, this pow- 
« der ſtill continues tinged with a roſe colour, it is à proof 


« that water enough was not added to diſſolve all the Salt 


« impregnated with the tincture of the ſolution. In this 
« cafe, the firſt ringed liquor muſt be poured off, and freſh 


„water added, in proportion to the quantity of tinged Salt, 
tc that is ſuppoſed to remain mixed with the precipitate. | 1 


6 When the ore is pure, and doth not contain a great 


4 deal of fuſible ſtone, commonly called Fluor or Quart z, 
« an ourice of it generally yields tincture enough for eight 


« or nine-ounces of water, and the liquor is of a beautiful 
<« colour like that of the lilach or pipe-tree bloſſom. In order 


« to prove the effect of this tincture, you muſt write with 
« this lilach-coloured liquor on good well-gummed paper, 
« that does not ſink: or you may uſe it to ſhade the leaves 


« of ſome tree or plant, having firſt drawn the outlines 
« 3 tightly, with China- ink or with a black- lead pen- 


66 Let this coloured drawing, or writing, dry in a 


« gh air. Tou will perceive no colour while it is cold; 
« but if it be gently warmed before the fire, you will ſee 


« the writing, or the drawing, gradually acquire à blue or 
4 greeniſh- blue colour, which is viſible as long as the paper 


« continues a little rey and mann Ne g en it 
« cools,” 55} 

'The ga of this \ympathetic ink conſiſts in its pro- 
perty of diſappearing entirely and becoming inviſible, though 
it be not touched with any thing whatever: and this diſtin- 
ouiſhes it from all others; which, when once rendered viſi- 
ble by the application of proper means, do not again diſap- 
pear, or at leaſt not without erer the ſtrokes on the pa- 
per with ſome other liquor. 


Mr. Hellot made a vaſt variety of experiments on this ſab- 
ject, and gave his ſympathetic ink ſuccellively” the properties : 
of all others that are known. 

It follows from Mr: Hellot's' experiments; that it is the 
Acid of Sea-ſalt which makes this ſaline magma of a green 
colour while it is hot: that without this Acid the ſaline mat- 


ter continues red; and that the ſolution of Biſmuth- -ore in 
aqua fortis may therefore ſerve as a touch · ſtone, to diſcover 
whether or no any unknown Salt under examination contains 
Sea-ſalt, or a portion of the Marine Aci. 

He alſo proves, in the Memoirs he hath giver 


lim on this 


ſubjeQ, that the Nitrous Acid is the true ſolvent of thoſe ores 
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of | Biſmuth which contain moreover Smalt and Arſenie. 


That Acid diſſolves all the metallic and colouring matters 


contained in tboſe ores, {paring nothing but the ſulphureous 
and arſenical portion, the greateſt part of which remains pro- 


eipitated; and from this ware matter the nn 
ink derives its virtue. 


Under the head af Arſenic we ſhell enk more amply of 


_ this matter in Cobalt, or the ore of Arſenic, that gives a blue 
colour to the ſand with which it is vitrified. 

The Vitriolic Acid does not, properly ſpeaking, ial 
Biſmuth... If to one part and an half of this ſemi - metal you 


add one part of Oil of Vitriol; diſtil the whole to dryneſs; 


and then lixiviate with water what remains in the retort; 
the liquor you obtained by this means will be of a reddifh yel- 
low colour, but will let nothing fall when mixed with an 


Alkali: and this ſhews that the Vitriolic Acid acts only up- 
on the inflammable part of Biſcanth, and doth not diſſolve 


its metallic earth. 


It diſſolves the ore of Biſmuth more perceptibly than Bit. 


muth jitſelf; becauſe the ore contains, beſides the reguline 
part, an arſenical matter, and a coloured matter, over which 

perhaps it hath more power. 

The Acid of Sea · ſalt attacks and a ith; in ſome 

{mall meaſure, but ſlowly and with difficulty. That this 
Acid diſſolves a portion of our ſemi- metal may be proved, 
by mixing a Fixed or Volatile Alkali with Spirit of Salt in 


which Biſmuth, hath lain ſome time digeſting; for then a 


precipitate falls. 

But, though the Marine Acid be capable of diſſolving Biſ. 
muth, it doth not follow that it hath a greater affmity than 
the Nitrous Acid with this metallic ſubſtance, as ſome Chy- 
miſts have thought; who imagined. that, in the precipitation 
of the Magiſtery of Biſmuth by a ſolution of Sea-falt, the 
Acid of that Salt quits its baſs to unite with the Biſmuth 
which it precipitates, as is the caſe in the precipitations of 


Lead and of Silver by the ſame Salt, and that it forms, on | 


this occaſion, a Bifnuthum corneum. 


On this ſubject Mr. Pott obſerved, 1. wat, when only 3 


ſmall quantity of the ſolution of Sea-ſalt is mixed with the 


folution of Biſmuth in the Nitrous Acid, no precipitate is 


formed : now it is certain that when the ſmalleſt quantity 
whatever of Sea · ſalt is mixed with the ſolution either of 
Lead or of Silver, a precipitate is immediately pre in 
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2. Mr. Patt, having examined 'the precipitate of Biſmutb 
. down by a ſolution of Sea - ſalt, found it not to aue 
the properties ny a metallic ſubſtance rendered horny: on 
ecipitate being expoſed to a very violent 
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PROCESS IL. _— 
To extraft Zinc from its Ore, or Calamine. id 


T* eight parts of Calamine ee to a 8 


mix this powder accurately with one part of fine char- 
coal - duſt, previouſly calcined in a erueible to free it from all 


moiſture: put this mixture into a ſtone retort coated with 


lute, leaving a third part of it empty: ſet your retort in a 
reverberatory furnace, capable of giving a very fierce heat, 


Jo the retort. apply a receiver, with a 5 water in it. 
Kindle the ſire, and 7 raiſe; it by degrees till the heat be ſtrong 


enough to melt Copper. With this degree of fire the Zine 
being metalliaed will ſeparate from the mixture, and ſub- 
lime into the neck of the retort, in the form of metallic 


drops. re er. retort er eee and free the 


0 e af 
Tan proceſs » hers given. For fencing Zine eat af els 


mine is taken from the Memoirs of the Academy of Scien» 


The author of it is Mr. Marggraff, a ſxilſul 
wg amet mention 


Ch — —— h ir 

yM1 5 Om we nave: 

under the article of Phoſphorus. 

Till this proceſs was publiſbed, 1 we 9 — 

obtaining pure Zinc directly from the Lapis pu arora 1 
Moſt of the Zinc ve have comes from an ore of difficult ſu- 


don dba is worked at Goſlar, and yields, at one and the ſame 
See ene _ were e er. watter _ — 1 
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mia Fornacum, which alſo contains much Zine,/as we fa 
1 ſee. __ | 8 * 12 2 7 

The furnace uſed for ſmelting this ore is cloſed on its Forks 
gde with thin plates or tables of ſtone, not above ne | 
thick. This ſtone is greyiſh, and bears a violent fire 

In this furnace the dre is melted amidſt charcoal, by * 

help of bellows. Each melting takes twelve hours, during 
Which time the Zinc flowing with the Lead is reſolved into 
flowers and vapours, great part of which adheres to the ſides 
of the furnace in the form of a very hard cruſt of earth. 
The workmen take care to remove this eruſt from time to 
time; for it would otherwiſe grow ſo thick at laſt as to leſſen 
the cavity of the furnace very conſiderably. | 
There adheres moreover to the fore-part of 15 ferne 
which is formed, as we ſaid before, of thin plates of ſtone, 
a metallic matter, which is the Zinc, and is carefully col- 
lected at the end of each melting, by removing from this 
part all the live coals. A quantity of ſmall coal is laid un- 
lighted at the bottom; and on this ſmall coal, by ſtriking 
the ſtone plates gently with a hammer, the Zine is made to 
fall out of the other matter, known by the Latin name 6f 
Cadmia Fornacum, among which it appears fixed in a radiat - 
ed form. To this other matter we may properly enough 
give the name of Furnace· Calamine. The Zinc falls in the 
form of a melted nictal; all on fire, and in a bright flame. 
It would ſoon be entirely burnt and reduced to flowers, as 
we ſhall ſee, if it were not extinguiſhed, and eaſily cooled 
and fixed, by being hid under the walrghted ſmall-coal pla- 
ced below on purpoſe to receive it. 

The Eine adheres · to the ſore · part of che furnave proſe 
bly to a other, beeauſe that being the thinneſt is therefore 
the cooleſt: and, in order further to promote its fixing on 

this part, N date to keep the thin ſtone plates cool 

e the operatibn, by throwing water on them. 

Hence it appears, that Zinc is not extracted from its ore by 
fuſion and the Precipitation of a Regulus, like other metal- 
lie ſubſtances. This is owing to the great volatility of our 
ſemi-meral, !which cannot, without ſubliming, bear the de- 
gree of fire neceſſary to melt its ore. It is at the ſame time 
fo combuſtible, that a great part of it mee in pa enen 
haue not the metalline form. 

Mr. Marggraff provides againſt theſe - inconveniences by 
working the ore of Zinc in cloſe veſſels. By this means he 
prevents the Zinc from taking fire, and being converted inzo. 
flowers; ſo that it ſublimes in its metalline form. The wa» 
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ter in the recipient ſerves to receive and cool the drops of 
Zinc that may be forced quite over the helm. As the ope- 
ration requires a moſt violent fire, theſe drops muſt needs 
iſſue exceeding hot, nd; without: this moons” My _ 


pant: 


Mr. Marggraff by the fans e extrafted Zinc out of 


the Furnace-Calamine procured from ores containing Zinc; 


from Tutty, which is a ſort of furnace-calamine; from the 
flowers and from the calx of Zinc; and from the precipitate 


of White Vitriol; all of them matters known to be Zinc, 


that wanted nothing but the phlogiſton to give it a ſemi · me- 
talline form, and from which nevertheleſs no ogy could ever 
before him procure any Zinc. * 

Mr. Marggraff obſerves, that the Tine obtained by" his 
ars bene e flatted under the hammer into pretty thin 
plates; which the common Zine will not do. The cauſe of 
this probably is, that the Zinc obtained by his method is 


more intimately combined with the phlogiſton, and contains 
2 greater quantity thereof, chan ar which, is mn in 


the ordinary j. eee 
VVV 
$5.4 To fublime Zinc into Flowers: i MY | 3 = 


T* a very deep, large crucible: place i itin a Packed 
ſo that it ey ſtand inclining in an angle of forty-five 
degtees nearly. Throw ſome Zivc into it, and kindle a fire 
in the furnace ſomewhat ſtronger than would be neceſſary to 
keep Lead in fuſion. The Zinc will melt. Stir it with an 
iron wire, and there will appear on its ſurface'a very bright 
white flame: two inches above this flame a thick ſmoke will 


be formed, and with this ſmoke exceeding white Flowers 


will-riſe, and remain ſome time adhering to the ſides of the 


crucible, in the form of a very fine light down. When the 


flame ſlackens, ſtir your melted matter again with the iron 
wire: you will ſee the flame renewed, and the flowers begin 


again to appear in greater abundance. Go on thus till you 


obſerve that the matter will not ne nor any more Flowers 
rl ale. 


„  ipgn 
Zixc takes fire very eaſily as ſoon as it is affected by 2 


certain degree * heat; which NR that i in the compoſition 
of 
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of this ſemi · metal there is much phlogiſton, united but 
ſightly with its metallic _—_ The Flowers into which 


Ans reſolyes, during its combuſtion, are of a perfectly ſin · 


— 


gular nature, and differ greatly from all the other Produe- 


| tions obtainable out of metallic ſubſtances. 


Tpey may be conſidered as the very cal of Zinc, or its 


| metallic earth robbed. of its phlogiſton, and ſublimed during 


the combuſtion of this ſemi- metal, being probably carried 
up by the phlogiſton in flying off. For theſe Flowers, when 
oner ſublimed, are afterwards exceedingly fixed : they fuſtain 


che greateſt violence of fire without ring. 58 are convert- 


ed by it into a ſort of glaſs. 

None of the methods hitherto 4 bs reſtoting 10 
the Flowers of Zinc their metalline form, have ever ſucceed- 
ed. When treated like other metalline calces in a crucible; 
with every kind of inflammable matter, and different ſorts of 
reducing fluxes, they never can be re · metallized: they | only 


melt with the flux, and produce a kind of Glaſs. 


Mr. Marggraff indeed, as mentioned before, 8 | 
Zinc from theſe Flowers, by treating them. as he did Cala- 
mine in a retort with charcoal-duſt : but as the Flowers oft- 
en carry up with them little particles of undecompoſed Zinc, 


there ſtill remains ſome, doubt concerning the reduction of 
| theſe Flowers, even by this method. 


If the crucible, into which you put the Zine to be con- 
verted into Flowers, inſtead of being left open, as directed, 
be-coveted wich another crucible inverted, the two veſlets 
luted together, placed in a melting furnace, and a ſtreng 
fre immediately kindled and kept up for about half an hour; 
vou will find, when the veſſels are cold, that all the Zing 


hath Jefr the lower crucible, and is ſublimed into the upper 
one, in its metalline form, without ſuffering any decompo- 
ſition. This experiment proves, that Zinc, to be converted 
into Flowers, muſt neceflarily be ſet on fire and burnt, As 


it cannot burn in cloſe veſſels, any more than other com- 
buſtible bodies, and as it is volatile, it ſublimes without ſuf- 
tering any decompoſtion. Regulus of Antimony and Biſ- 
muth may be ſublimed in the ſame manner; but not ſo eaſi · 


ly as — which is ſtill more volatile 99 choſe ber ent. 


metals. 
It is neceſſary to ſtir the Zinc in fuſion from time to time 


with an iron wire, when you intend to convert it into 
Flowers: for there forms on its ſurface a grey cruſt that ob- 
ſtructs its e and erg n it is gradually 

„55 | » | Converted 


* 8 
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e into a 1 RY _ 3 Me s to pro - 
mote the riſing of the flowers, care muſt be taken ro break 


this cruſt, as oft as it begins to form. On this there imme - 


diately appears a very bright white flame: two inches above 
the flame is ſeen a thick ſmoke, and with this ſmoke very. 
white Flowers riſe, that continue ſome time adhering to bog. 
inſide-of 'the.crucible, in the form of a: fine down. | 

M. Malouin, who, in ſundry Memoirs on Zine, hath en- 
deavoured to diſeover what reſemblance there is between this 
ſemi-· metal and Tin, tried to calcine Zine in the ſame man - 


ner as Tin; but found it ſomewhat more difficult. Zinc, 


while it is not in fuſion, doth not calcine; but it begins to 


turn to à calx the moment it begins to melt. M. Malouin, 
having repeated the fuſion of Zine a great number of times, 


by that means collected at laſt a quantity of the calx of this 
ſemi-metal, reſembling other metalline calces. This calx of 
Zinc be melted in a crucible with animal fat; whereby che 
calx was remetallized, and reduced to Zinc. There is great 
reaſon to believe that the calx of Zinc made by this method 
is not ſo much burnt as the eee 16 that it (all contains 
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To combine Zine with Copper. Braſi. Prince s iel * 
o D one part and an half of Calamine, and an equal 
P quantity of charcoal: mingle theſe two eee toge · 


tuer, and moiſten them with a little water. this mix- 


ture into a large crucible, or ſome other earthen veſſel that 


will bear a melting heat. Amongſt and over this mixture 
put one part of very pure Copper in thin plates, and then 


put freſh chareoal · duſt over all: cover the crucible; ſet it in 


a melting furnace; put coals all round it, and let them kin- 
2 radually. Raiſe the fire ſo as to make the crucible very 
ot. When you obſerve that the flame hath acquired a 


— or bluiſh- green colour, uncover the crucible, and dip 
into it an iron wire, to examine whether or no the copper be 


in fuſion under the charcoal · duſt. If you find it is, mode - 
rate the force of the fire a little, and let your crucible re- 


main in the furnace for a few minutes. Then take it out 
and let it cool: you will find your Copper of a gold colour, 
increaſed in W 2 e or Ferne a chird part, and 


10 TER malleable.,.. 
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OBSERVATIONS. 


Tan Lapir- calaminarir is not the only ſubſtance with 
which Copper may be converted into braſs: all other ores. 
containing Zinc, the Furnace-Calamine that ſublimes where 
ſuch ores are worked, Tutty, Zinc in ſubſtance, may be 
ſabſtituted for it, and, like it, will make very fine Braſs; 
but, in order to fucceed, ſundry precautions are neceſſary | 
which we ſhall now lay before you. 

This proceſs is a fort of cementation: for the Calomine 
doth nor melt; only the Zinc is converted into vapours, and 
then combines with the Copper. On this the ſuccefs of the 
operation partly depends, as it is the means of the Copper's 
mms + its purity and malleability ; becauſe the other me- 
tallic ſubſtances that may be united with the ore of Zinc, or 
with the Zinc itſelf, not having the fame volatility, cannot 
be reduced to vapours. If you are apprifed that the Cala- 
mine, or- other ore of Zinc uſed on this occaſion, is conta - 
minated with a mixture of any other metallic matter, you 
muſt mingle luting earth with the charcoal · duſt and the mat - 
ter containing the Zine; make it into ſtiff paſte with water; 
of this make a bed at the bottom of your crucible, and ran 
it hard down; lay the Copper plates thereon, cover them 
with charcoal- uit, and then proceed as before. By this 
means when the Copper melts it cannot fall to the bottom of 
the crucible, nor mix with the ore; but is borne up by the 
mixture, and cannot combine with any thing but the Zinc, 
that riſes in vapours, and, rant through the lute, fixes in 
the Copper. 3 

Lapis Calaminaris, or other ore of Zinc, may alſo be pu- 
rified before it be uſed for making Braſs; eſpecially if adul- 
terated with Lead ore, which is often. the caſe. For this 
purpoſe the ore mult be roaſted in a fire ſtrong enough io 
give a ſmall degree of fuſion to the leaden matter; which 
will thereby be reduced into larger, heavier, and tougher 
maſſes. I he moſt ſubtile particles are diſſipated in the tor- 
refaction, together with ſome of the Calamine. The Cala- 
mine, on the contrary, is by roaſting made more tender, 
lighter, and much more friable. When it is in this condi- 


tion, put it into a waſhing * K or van; dip the tray in a 
veſſel full of water, and bruiſe 


water will carry off the lighteſt powder, which is the Cala- 
mine, and leave nothing at the bottom of the tray but the 
Nen 11 chat! is the leaden matter, which is to be 


rejected 


the matter it contains. Ihe 
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once, it is not neceſſary to uſe ſd much charcoal - duſt, in 
proportion, as when you work but on a ſmall quantity; be- „ 11 


The increaſe of its weight is alſo owing to the quantity of 


_ urged by a ſtrong fire is no other than the flame of the Zine 


ine it contains. It will alſo loſe much of its weight, and 


©, 


rejected as uſeleſs. The powder of the Calamine will fettle 
at the bottom of the veſſel, where, after pouring off the wa- 
ter, it may be found, and uſed as above directe. 

In this operation the charcoal-duft ſerves to prevent both 
the Copper and the Zinc from being calcined: and for this 
reaſon, when you work on à great quantity of materials at 
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calcine;un. ‚ç f a rote ²² £15 
Though the Copper melts in this operation, yet it is fat 
from being neceſſary to apply ſach a ſtrong fire as Copper 
uſually requires to melt it: for the acceſſion of the Zine, on 
this occaſion, communicates to it a great deal of fuſibility. 


Zinc combined with it. Copper acquires ſtill another ad- 
vantage by its aſſociation with this ſemi- metal; for it remains 
longer in the fire without calcining. 5 apt) 
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in whatever manner it be made, and whatever proportion of 1 
Zinc there be in it, it is conſtantly found quite unmalleable 1 
when red- hot. i 0244 8 ))%%CGCCC + LE 1 
Braſs melted in a crucible, with a fierce heat; takes fire —_ 
almoſt like Zinc, and from its ſurface many white flowers . = 
aſcend, dancing about in flakes like the flowers of Zine 1 
They are indeed the flowers of Zinc, and the flame of Braſs 


Braſs well prepared ought to be malleable when cold. But = |. | 


that is united with the Copper, and at that time burns. If 
Braſs be thus kept long in fuſion it will loſe almoſt all the 


its colour will be nearly that of Copper. It is therefore ne- 
ceſſary, towards performing this operation aright, js ſeize 
the moment when the Copper is ſufficiently impregnated 
with Zine, when it hath acquired the moſt weight and the 
fineſt colour, with the leaſt detriment to its ductility, that is 
poilible, and that inſtant to put out the fire; becauſe, if the 
Copper be left longer in fuſion, it will only loſe the Zine al- 
ready united with it. Skill acquired by much practice, and 
an acquaintance with the particular Calamine employed, are 
neceſſary to guide the artiſt. ſurely through this operation z 
for there are very conſiderable differences between the ſun-„ - 
dry ores of Zinc. Some of them contain Lad, as was ſaid 
above, and in others there is Iron. When theſe heteroge- 
neous metals come to be mixed with the Copper, A e =} 
indeed augment its weight, but they render it at the ſame 

| "a2 | | time 
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time pale, and make it very harſh. Some Calamines re: 
quire to be roaſted before they can be uſed for this purpoſe, 
and in the torrefaction emit vapours of à Volatile Alkali, 
ſucceeded by vapours of a Sulphureous Spirit: others exhale 
no vapours while roaſting, and may be employed without 
any antecedent preparation. Theſe different qualities _ 
evidently: produce great differences in the operation. 

Braſs may alſo be made as Prince's metal and other imita« 
tions of Gold ate actually made, b y uſing Zinc in ſubſtance, 
inſtead of the ores that contain it. But theſe compoſitiens 
have not, when cold, the ductility of Braſs prepared with 
Lapis Calaminaris, becauſe Zinc is ſeldom pure, or free 
from a mixture of Lead. Perhaps alſo the different manner 
in which the Zinc unites with the: ay _ ene to 
this variation. 

To obviate this neee the Tine- 510 be refinal 
from all alloy of Lead: The property of being indiffoluble 
by Sulphur, which this ſemi-meral poſſeſſes, ' points out 2 
very praQticable method of doing it. The Zine muſt be 


_ melted in a erueible, and ſtirred briſkly with a ſtrong iron 


wire, while tallow and mineral Sulphur are alternately pro- 
jected upon it; but ſo that the quantity of Sulphur" may 
greatly exceed that of the tallow. If the A do not 

rn entirely away, but form a kind of ſcoria on the ſurface 
of the Zinc, it is a fign that your ſemi · metal contains Lead. 
In this caſe you muſt continue throwing in more Sulphur, 
and keep ſtirring the Zinc inceſſantly, till you [perceive that 
the Sulphur ceaſes to unite any more with a metallic ſub- 
ſtance, but burns freely on the ſurface of the Zinc. The 
ſemi- metal is then refincd ; becauſe the Sulphur, which can« 
not diſſolve it, unites very readily with the ny or other | 
metallic ſubſtance, contained in it. Z 

It Zinc thus'refined -be mixed with pure Copper, in the 
proportion of a fourth or a third part, and the mixture be 
kept in fuſion and conſtantly ſtirring for ſome time, the Braſs 
produced will be as ductile, when cold, as gong! mans s ce 
mentation with the Lapis Calaminaris. ' ' | 

With regard to Prince's metal, and othor/imivations of 
Gold, they are made either with Copper or Braſs re-com- 
bined with more Zinc. As it is neceflary, for giving them 
a fine golden colour, to mix with them other-proportions of 


Zinc than that acquired to make Braſs only, they are gene- 


rally much Jeſs ductile. In 1725, M. Geoffroy gave a Me- 
moit on n this e in i which he EM ww: effects of 
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* | Wien N —— Oi of Vitriol by az 1 
t an equal quantity of water. Into a matraſs put 
th the Zinc you intend to diffolve; firſt broken to mall pieces. 
= Pour on it fix times its weight of the Vitriotic Acid, lowers 
wa cd as above directed, and fer the matrafs in a ſand - Dath gen- 
tly heated. The Zine will diffolve entirely, without any fedi- 
ment. Tbe Neutral Metallic Salt refulting from this diſſo- 
lution ſhoots into eryſtils, which go dy the” name "of TFhite 
2 1) or dy pond. Zinc. MEDI I wes eh 
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— zinc by: ſoluble in all the n and en 
een with thoſe” Acids exhibits ſome uncommon pheno- 
mena, yet M. Hellot is the firſt that ever gave a particular 
aceount of what happens in thoſe diſſolutions: ſo that all we 

have to ſay eon this head is extracted from that Gentleman's 
Memoirs. If a ſolution of Zine in the Vitriolie Aeid, pre- 
_ according to the directions in the proceſs, be diſtilled 
rom a retort placed in a ſand-bath with a graduated heat, 
almoſt half the liquor preſently comes over in pure phlegm. 
A ſmall quantity of a Sulphureous Acid Spirit riſes next. 
A greater force of fire is now requiſite: the retort mult there- 
fore be removed into a reverberatory, and the diſtillation 
continued with à naked fire. On the firſt impreſſton of this. 
heat an odour of Liver of Sulphur diſeovers itſelf, which 
becomes-fharp and ſuffocating towards the end of the diſtil- 
lation. In two hours time White vapours begin to appear, 
as in the rectiſteation of common Oil of Vitriol. If the re- 
ceiver be then ſhiſted, you will obtain an Oil of Vitriel; in 
quantity about the eighteenth part of the whole uſed in the 
diſtillation, which, though ſulphureous, is yet ſo concen- 
trated, that, if a few drops thereof be poured: into a weak | 
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— Oll of Vitriol, they fall to the bottom with as much noiſe 
* as if they were ſo many bits of Ted-hot iron, and heat this 
f oi of Vitriol a8 much as common Oil of Vitriol beats water... 
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At the 22 of the retort there remains a dry, white, 

ſtalline, ſaline maſs, exceeding in weight the Zinc that 
was diſſolved, about a twelfth part of the whole weight of the 
liquor. Phe intreafe of its weight is owing to a portion of 
the Vitriolic Acid that remains concentrated in the Zinc, 
and could not be expelled by the fire. This portion of Acid 
adheres to it moſt. tenaciouſly : for, n M. Hellot kept 
the retort containing it during two whole hours in ſo violent 
a fire that the veſſel began to neſts; the ſmalleſt vapour. did 
not riſe from it. | 

This ſaline caput mortuum is in the 8 of a 


. much like the Sedative Salt. It is cauſtic, grows conſider: 


ably hot when water is poured on it, and gives in the air, 
but ſlowly. Spirit of wine, digeſted with this Salt for eight 
or ten days, acquires the ſame ſmell as that which is mixed 
with concentrated Oil of Vitriol in preparing Ather.. 

Zinc is diſſolved by the Nitrous and Marine Acids, much 
in the ſame manner as by the Vitriolic; except that the Ma- 


rine Acid does not touch a black, ſpungy, rarefied matter, 
which it ſeparates from the Zinc. M. Hellot found upon 


trial that this matter is not Mercury, and that it cannot be 

reduced to a metallic ſubſtance. mme. 
That ingenious Chymiſt diſtilled Beate eee in 

Zinc in the Nitrous: and Marine Acids. There came over 


at firſt, as there did from the ſolution made by the Vitriolic 
Acid, an aqueous, and then an acidulated liquor. At laſt, 


by exciting the fire with great violence, towards the end of 


the diſtillation, he obtained a ſmall quantity of the Acid 
that hath been employed in the diffolution : but the ſmall 


portion of Acid thus chtained was exceeding ſtrong ; and the 


quantity of the Nitrous. meh more conſiderable than that 4 
| the Marine Acid. 


A ſolution of Zinc i in the Marine Acid, being diſtilled to 
drynefs, yields a Sublimate on applying a violent heat to it. 

All the Acids diffolve. with eaſe, not only Zinc, but its 
Flowers alſo; and that nearly in the ſame quantity, and 


with almoſt all the ſame phenomena. M. Hellot, obſerving 


that the reſidues of moſt of the ſolutions of Zinc have a 
great reſemblance with its flowers, is of opinion that this ſe- 


mi-metal may be reduced, by the means of ſolvents, to the 


ſame ſtate into which it is "_ 2 ey mes when ne 
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. 0 extra Arſenic From its Matrices. 2 e or Smalt. 


OWDER ſome Cobalt, white Pyrites, or other Aden 
cal matters. Put this powder into a retort with a ſhort 
vide neck, leaving a full third thereof empty. Set your re- 
tort in a reverberating furnace; lute on a receiver; heat your 
veſſel by degrees, and increaſe the fire till you ſee a powder 


degree as long as the ſublimation continues: when this begins 
to ſlacken, raiſe your fire, and make it as ſtrong as the vef- 
ſels will bear. When nothing more aſcends, let it go out. 
On unluting the veſſels, you will find in the receiver a little 
Arſenic in the form of a fie light Farina. The neck of the 
retort will be full of white flowers, not quite fo fine, ſome 
of which will appear like little cryſtals ; and if a good deal 
of Arſenic be ſublimed, a ponderous matter, like à White, 
ſemi-tranſparent glaſs, will be found dee e to chat 20 of 
the neck 10 the retort which is next its e 


OBSERVATIONS. 


1 


Ausnnre is a metallic ſubſtance Aill more volialle thaw 
Zine; ; ſo that it cannot be ſeparated from the matters with 
which it is mixed otherwiſe than by ſublimation. It is pro- 


tallic form, and that, properly ſpeaking, the whole Sublimate 
obtained from Cobalt, as above directed, is nothing but a 
metallic calx, that cannot be brought to the form and gloſs 
of a metal, till it be worked up with oy matters, ws we 
ſhall ſhew in its place. 

This calx is of a very Gingular nature, and: differs front 
every other metallic calx, in that this is volatile, and all the 
reſt extremely fixed; even thoſe procured from the ſemi-me- 


a calcined Zinc, though obtained by-a ſort of ſublimation, 


D x 


ſublime into the neck of the retort. Keep up the fire in this 


per, however, to take notice, that it is not naturally in a me- 


tals: for the Flowers of Zinc, which are bre conſidered as 


are 
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are not for all that of a volatile nature, but rather nee 
Iy fixed; ſeeing they are capable of ſuſtaining the moſt vio- 


lent fire, and melt inſtead of ſubliming. Arſenic, on the 


contrary, is not only extracted from its ore by ſublimation, 


but when once ſublimed continues to be volatile, and flies off 
» 8 as ſoon as it is expoſed even to a moderate degree 
eat. 

- This metallic matter, before it is combined with the phlo- 
giſton, is called White Arſenic, or plain Arſenic : 1t acquires 
the title of Regulus of 1rſenic when 'it is united with the 
phlogiſton, and glitters like a; metal. 8 


4 


Though Arſenic be volatile, yet it requires a a pretty 3 


fire to ſeparate it from the minerals containing it; eſpecial 


in cloſe veſſels; becauſe it adheres very eloſe to eartby an 
vitrifiable e This adheſion is ſo firm, that, when, 
thus combined, it is capable of bearing a melting heat, an 
vitrifies with metallic calces; and other fuſible matters. On 


7 


this account. it is impoſſible to extract from Cobalt, or other 


Arſenical matters, all the Arſenic they contain by working 


them only in cloſe veſſels. If ſuch matters are to be freed. 
from all their Arſenic, you muſt, after you have extracted 
all they will yield by diſtillation, put them into a crucible, 
and ſet it uncovered in the midſt of a ſtrong fire. Many 
Arſenical vapours will {till riſe; and care muſt be taken to 
ſtir the contents of the erucible frequently with an iron rod, 


to facilitate the diſcharge of the remaining Arſenic. 


It often happens that the Arſenic, obtained from minerals 


by ſublimation, is not very white, but of a lighter. or darker 
grey colour. This is owing to ſome particles of inflammable 
matter, from which Arſenical minerals are ſeldom quite free. 
A very ſmall quantity of phlogiſton is ſufficient to deprive 
much Arſenic of its whueneſs, and to give it a grey colour. 
But when. fouled in this manner, it may eaſily be brought to its 
due degree of whiteneſs : it need only be ſublimed once more, 


after mixing it with ſome ſubſtance on which it doth not act; 


Sea-ſalt, for inſtance. - If the matters from which Arſenic is 
extracted contain Sulphur: alſo, as ſome. pytites do, the Ar- 
ſenic ſublimes with much leſs hear, than when it is united 


with earthy matters only; becauſe it combines with the Sul- 


phur, wherewith it hath a great affinity, and the Sulphur 
ſerves to ſeparate the Arſenic, by this interpoſition, from the 
earth. In conſequence hereof, Sulphur may be employed to 
extract Arſenic out of the earths in which it is ſixed . In this 
caſe, the Sulphur changes the colour of the Arſenic, which 
it e of a lighter 8 * yellow, or even ted, in pro- 


portion 


5 
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portion to the quantity there is of it, and to the degree of 


fire that hath acted on both toget er. 
The conſiſtence of Arſenic js different, according to the 
degree of heat applied in ſubliming it. If the Arſenical va. 


pour: meet with; a, cold place, it gathers there in the form of 


2 powder, as the Flowers of Sulphur do: this is the cafe 


with that which falls into the receiver in diſtilling it. But it 
it be ſtopped in a hot place, and. cannot: eſcape from that 
heat, it condenſes. into a+ heavy, compact, /ſemi-tranſparent 
body, having. undergone the firſt degree of fuſion. 


Vet it cannot be perfectly melted, ſo as to flow like other 
fuſed matters: not that it is refractory; forʒ on the contrary, 
the degree of heat in which it begins to melt is very mode- 
rate, and it is in its own nature very fit to promote the fu- 


ſion of refractory matters: but the reaſon is this ;;. it is neceſ- 


ſarily converted into vapours by the degree of heat neceſſary 


to fuſe it, and theſe vapours burſt the veſſels, if they find no 
ent, 0 Fn 3 | 


Arſenic. made yellow by a mixture of Sulphur, which is 


alſo called Orpiment, is reducible to the form of a ſolid Sub- 


 limate with more eaſe; becauſe it is alloyed with a twentieth, 


or perhaps à tenth part, of its weight of Sulphur, which 
renders it more fuſible. f ee Gn 
- Red Arſenic, which contains ſtill more Sulphur, melts 
alſo more eaſily. It then becomes of a tranſparent red, like 


a ruby: and hence, when it is in this form, it is called Ruby | 


of Arſenic. 6; es fe e 
When a combination of Sulphur and Arſenic is wanted, 

it is better to mingle and diſtil together ſuch minerals as con- 

tain Sulphur and Arſenic, the white and the yellow pyrites, 


for inſtance, than to mingle pure Arſenic with pure Sulphur : 


for the great volatility of theſe two ſubſtances is a hinderance 
to their uniting; whereas, when combined with other mat- 
ters, they are capable of ſuſtaining a much greater degree of 
heat, which favours and promotes their union. 

Thoſe who work by the great do not extract Arſenic out 
of Cobalt by diſtillation : they throw the ore mixed promiſ- 
cuouſly with wood and charcoal into a great furnace, from 
whence a flue carries the vapours into a long winding paſ- 
ſage, acroſs which beams of wood are fixed at proper diſtan- 
ces from each other. The Arſenical vapours being conduct- 
ed into this paſſage, adhere both to the ſides thereof and. to 


the joiſts that lye acroſs it. The fuliginous parts of the com- 
puftible matters being lighter. aſcend higher, and go ouʒt 
through a chimney at the farther end of this paſſage. ,, 
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The Arſenic ſublimed by this method i is not white, but of 
a grey colour; owing tothe inflammable men of the wood. 
and charcoal with which the ore is torreſied. y 

When all the Arſenic the Cobalt will yiel i is ur WON, : 
ed,” the earthy fixed matter left behind is mixed with divers 
fuſible matters and vitrified, and produces a glaſs of a beau- 
tiful blue colour. It is called Smafe. This glaſs is to de 
W in the following manner. 

Take four parts of fine fuſible fand, an W! quantie of 
any Fixed Alkali 3 depurated, and one part of Cobalt 
from which the Arſenic hath been ſublimed by torrefaction. 
Pulverize theſe different ſubſtances very finely, and mix them 
thoroughly together; put the mixture into a good crucible, 
cover it, and ſet it in a melting furnace. Make a ſtrong fire, 
and keep it up conſtantly in the ſame degree for ſome hours. 

Then a n an iron wire into the crucible ; to the end of which 
a glaſſy matter will ſtick, in the form of threads, if the fu- 
ſion and vitrification be perfect. In this caſe take the eruci - 
ble out of the fire; cool it by throwing water on it, and then 
break it. Lou will find in it a glaſs, which will be of an ex- 
ceeding deep blue, and almoſt black, if the operation hath 
ſucceeded. This glaſs, when reduced to a fine powder, ac- 
quires a much brighter and more lively blue colour. © - - -| 

If you find after the operation that the glaſs hath too little 
"colour, the fuſion muſt be repeated a ſeeond time, with twice 
or thrice the quantir 7 of Cobalt. If, on the en 15 
gas be too dark, le Cobalt muſt be uſed. 

Inſtead of the mixrure here preſcribed you may employ = 
Teady-made glaſs, providing it be white and fakible. But a8 
'glaſs is always hard to melt, and as the mixing Cobalt with 
it renders it ſtill more refractory, therefore though an Alka- 
line Salt be one of the ingredients in its compoſition, it is 
proper to promote the fuſion, by mixing therewith calcined 
wine-lees, in the quantity of one third part of the weight of 
the Cobalt. 

In order to make the aſſay of a particular Cobalt, wah a 
view to know what quantity of blue glaſs it will yield, it is 
neceſſary to perfotm the operation in the manner here ſet 
down; a great deal of time and trouble may be faved by 
| melting one part of Cobalt with two or three parts of Borax. 
This Salt is very fuſible, and turns, when melted, into a ſub- 
ſtance which, for a time, poſſeſſes all the properties of glaſs. 
In this trial the glaſs of Borax will be nearly of the — 
colour as. the true e or 2 1 with the fame 
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The ores of Biſmuth, as well as Cobalt, yield a matter 


that colours glaſs blue; nay, the Smalt made with theſe ores 


is more beautiful than that procured from the ore of pure 
Arſenic. Some Cobalts yield both Arſenic and Biſmuth. 


When ſuch Cobalts are uſed, it is common to find at the | 


bottom of the crucible a little button of metallic matter, 


which is called Regulns'gf Cobalt. This Regulus is a fort of 


Biſmuth, generally adulterared with a mixture of ferruginous 


and arſenical parts.” 


The heavieſt and moſt fixed Flowers of Aifenie; | procured 
from Cobalt, have likewiſe the property of giving a blue co- 


Jour to glaſs. - But this colour is faint : it is owing to a por- 
tion of the colouring matter carried up along with the Arſe». 
nic. Theſe Flowers may be made an ingredient in the com- 


poſition of blue glafs, not only becauſe of the colouring'prin- 


_ ciple they contain, but alſo becauſe they greatly promote 


fuſion; Arſenie being one of the moſt efficacious fluxes 
In ſhort, all thoſe blue glaſſes, or Smalts, contain a cer- 
tain quantity of Arſenic; for a portion of this ſemi- metal al- 


though roaſted for a long time, and in a very bot fire. The 
portion of Arſenic that is thus fixed vitrifies with the colour- 
ing matter, and enters into the compoſition of the Smalt. 
The blue glaſs made with the fixed part of Cobalt hath 
ſeveral names, according to the condition in which ix is. 


When it hath undergone the firſt imperfect degree of fuſion 
only it is called Zafre. It rakes the name of Smalt when 


perfectly vitrified : and this again being pulverized is called 
Powder-Blue, or, if finely levigated, Blue-Enamel; becauſe 


PPS, * 


it is uſed in enamelling, as well as in painting earthen ware 
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PROCESS IL 
o ſeparate Arſenit from Sulphur. 


Powprn the yellow or red Arſenic which you intend 


to ſeparate from its Sulphur. © Moiſten this powder 


with a Fixed Alkali refolved into a liquor. Dry the mixture 
gently; put it into a very tall glaſs cucurbit, and fit on a 
blind-head. Set this cucurbit in a ſand - bath; warm the veſ- 
fels gentlyy and increaſe the fire by degrees, till you perceive 
that no more Arſenic on The Arſenic, which before 
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ways remains united with the fixed matter of the Cobalt, 


ERS) a 5 * ene "4 iſ £8 
2 T_T 5 EIS OUT + SEO en, HT 
2 a Ce. I * * e 8 e ee oy 
- 7 WE + 7 - T6 8 * 
ene = 1 —— f 


wn 'S 7 Wy r 1 
e Wks, r 
* * rg . 
3 8 


8 
[ ms of 
. E i , 
= #7 x ; 
: IS 
. . 
: lf | 
bl | ] 7 
is 
G 1 4 
* S 
| 
l { * 
1 7 *4 
1 . 
| 3 
: 
i A N 
| SH: 
1 
8 
1 4, 


þ 4 \ 4 
NA 
Cs” $h 
* 
4 
1 
. 2 
\ 
4 1 
1 7; 
, 
j 


it. When t 


7x7 | ELEMENTS or TA Se. 3. 


was yellow or red, riſes into the head partly in white flow. 
ers, and partly in a compact, white, ſemi-tranſparent mat. 
ter, which looks as if it were vitrified. Ihe Sulphur com- 
bined with the Fixed Alkali remains at the bottom of the 


OBSERVATIONS. 


A Fixed Alkali hach more affinity than-apy-menallic tubs 
ſtance with Sulphur : ſo that it is not ſurpriſing Sulphur 


| ſhould be ſeparated from Arſenic by its interpoſition. Let 


there is an inconvenience attends the uſe of it: for it hath a 
great affinity with the Arſenic alfo, and ſo always retains 
ſome part thereof, which continues fixed with it. For this 
reaſon care ſhould be taken not to mix, with ſulphurated Ar- 


ſenic, à greater quantity of Alkali than is neceſſary to abſorb 


the Sulphur it contains. Nothing, however, but experience 
and repeated trials can teach us the exact quantity of Alkali 
that ought to be employed; becauſe the quantity of Sulphur 
that may be contained in yellow or red Arſenic is indefinite. 
The veſſel ought to be tall, that the upper part of the head, 
where the Arſenical particles condenſe, may be the leſs ex · 
poſed to heat. Towards the end of the operation the fire 
muſt be ſtrongly excited, ſo as to make the ſand red-hot ; 


| becauſe the Jaſt portions of Arſenic that riſe are ſtrongly re- 


tained ei. 
. - Arſenic that is grey or blackiſh, may be depurated and 
whitened by the ſame means; becauſe a Fixed Alkali abſorbs 


the phlogiſton likewiſe with great avidity. Mercury, as well 
as a Fixed Alkali, is an excellent additament for 1 


rating 

reduce the ſulphurated Arſenic to a very fine; powder, by 
rubbing it a long time in a glaſs mortar; when it is well pul- 
verized, let a few drops of Mercury fall upon it, by 1queez- 
ing it through chamoy, and continue the trituration. The 
yellow or red colour of the Arſenic will inſenſibly change, 
and 8 grow darker as the Mercury incorporates with 

e Mercury is perfectly killed, add a little more 
of it than you did the firſt time, and in the ſame manner: 
continue to triturate till it diſappear; and thus go on adding 
more and more till the Mercury you add remain quick, and 
you can kill no more of it. Neither the red nor the yel- 
low colour will then appear in the mixture; which will be 


grey, if it contain but a little Sulphur, and black, if a great 
deal. ; 25 1 FE. 8 ond f Fer 4 N nn Cab. bs 
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Put this mixture into a very tall glaſs cucurbit; fit on a 
blind-head; ſet it in a ſand- bath, and bury it in tlie ſand as 
far as the contained mixture reaches. Heat the veſſels, and, 
during the whole operation, keep up à degree of ſire a little 
weaker than that required for ſubliming Cinabar. White 
Arſenical Flowers will adhere to the upper part of the head, 
amongſt which will be ſome. beautiful cryſtals of ; Arſenicy 


and underneath them you will find ſome Cinabar ſublimed, 


but not entirely free from Arſenic. If you deſire to have 
your Cinabar and your Arſenic purer, and more -unmixed | 
with each other, ſeparate the upper ſublimate, which is Ar- 
ſenical, from the lower, which conſiſts chiefly of Cinabar. 
Powder each of them coarſely, and ſùblime them ſeparately 
each in à different cucur bit. or 
On this occaſion the Mercury ſeparates the Sulphur from 
the Arſenic, becauſe it hath a greater affinity than Arſenic 
with that mineral. It is not the;only metallic ſubſtance of 
this character: for, as hath been ſhewn,-there are ſeveral 
others that have a greater affinity than Mercury with Sul- 
phur, being able to decompoſe Cinabar by their interpoſi- 
tion. Yet thoſe metallic ſubſtances muſt not be ſubſtituted 
for Mercury in the prefent operation: becauſe there is none 
of them but hath at the ſame time a very great affinity with 
Arſenic, or even as ſtrong: an one as they have with Sul; 
3 whereas Mercury will by no means unite with Ar- 
enic. 1 ; 755 4 5 ä by: 
This method of ſeparating Arſenic from Sulphur hath two 
advantages over that in which a Fixed Alkali is the medium. 


The firſt is, that by this means all the Arſenic contained in 


the mixture is extracted aut of it; and the ſecond, that, as 
Mercury doth, not abſorb Arſenic,' we are not put to the 
trouble of groping out, as it were, by trials the quantity ne- 
ceſſary to be added; and that, though more be added than 
is neceſſary to abſorb all the Sulphur, it will be of no pre- 
judice to the operation. But then it is attended with the in- 
convenience of being much more tedious and more Jaborious 
than the other. For, in the firſt place, it requires previouſ- 
ly a very tireſome trituration, in order to progure an union 
between the Sulphur and the Mercury, and ſo to form an 
Athiops; without which the Mercury and the ſulphurated 
Arſenic will ſublime ſeparately, ſo that no decompoſition 
will be effected. Secondly, though the Mercury be ſuffici- 
ently united with the Sulphur of the Arſenic by the long 
trituration that precedes the ſublimation, this doth not pre- 
vent, as We took notice above, the ſublimed Arſenic and 
oo 8 e . Cinabag 
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Cinabar from being in ſome meaſure blended together; ſo 
chat each requires a n ee ſublimation to en « | 
Theſe inconveniencics cauſe a Fired Alkali to 10 0 | 
preferably to Mercury; the loſs of a ſmall quantity of the 
Arſenic,; which remains united with the Alkali, being little 
regarded ; as chat metallic nen is neither caroe not 
cious. : 
Wben Ade is united wich a great quinchly of: Sulphury 
it may be freed from a part thereof without the intervention 
of any third body: it is ſufficient for the purpoſe to ſublime 
it with a very gentle fire, increaſed by inſenſible degrees. 
The moſt ſulphureous part aſcends firſt; what riſes aſter- 
wards is more Arſenical, and leſs ſulphureous'; and the' laſt 
flowers of al wes pore Aria FW oma hong N 
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PROCESS mw 
2 give Arſenic the Metalline Form. Regulus 7 Arſenic 4. ; 


Tu wo parts of white Arſenic in fine powder, oe 
part of the black flux, half a part of Borax, and as 
much clean iron filings. Rub the whole together, in order 
to mix them thoroughly. Put this mixture into a good eru- 
cible, and over it put Sea-falt three fingers thick. Cover. 
the crucible; ſet it in a melting furnace; and begin with a 
* — fire to heat the crucible-equally. - 
When arſenical vapours begin to = OI Send the erate; 
raiſe the fire immediately ſo as to melt the mixture. Exa- 
mine whether or no the matter be thoroughly melted, by in- 
troducing an iron wire into the crucible; and if the fuſion 
be perfect, take the crucible out of the furnace. Let it cool; 
break it; and __ will find in it a Regulus of a white and 
livid metallic colours wy brittle, ER rats but rather 


OBSERVATIONS. 


ids Arſenic is, as hath been fads: mathe cal; 

and conſequently wants no more, in order to its acquiring 

the metalline properties, than to be combined with the mag 
giſton: this is effected by the operation before us. e 

The Iron added doth not ſerve here, as in making the Re- 

ee e to precipitate ** 
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N but a * _ portion of the adventitious metal, 
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by ſeparating it from ſome other ſubſtance with which it was 
united: on this occaſion it does nothing but join'the'Regus 
lus of Arſenic, | to which it gives ſolidity and conſiſtence. 
This is the only reaſon of its being made an” ingredient in 
the mixture; as the Regulus of Arſenic, without it, would 
have ſuch a tender conſiſtence, that it could ſcaree be handled 
without falling aſunder into little bits. The Tron procures 4 


further advantage in this $; which is, that it prevents 


a great quantity of Arſenic from being loſt in vapours: for 


the Arſenic, with which it 1 is ere and, in 5 
ſome meaſure, fixed by it. 2 N 


Copper may be ſubſtirured d for Iron, and procures the fame 
advantages. 

It is very neceſſary to remove the rn Gon the iow as 
ſoon as the matter is melted, and indeed to cool it as expe- 


 ditiouſly as poſſible, to prevent the; Arſenic from flying off 


in vapours: for, when once the Regulus is formed, the pro- 
portion of Arſenic, with reſpect to that of the metal mixed 


55 with it, is continually leſſening while it ſtays in the fire; ſo 


that, after ſome time, there will be left in the crucible, not 
a Regulus of - Arſenic, but only Iron or Copper alloyed 
with a little Arſenic. On this oceaſion the Copper turns 


white, and rogers _ colour of Silver; but ĩt ſoon tarniſh. 


es in the air. A act 07 MEM OH 
It is eaſy to porvetve, by — de 1580 ſaid; that- the 
Regulus of Arſenic made according to this procels is never 
pure, but contains always a conſiderable quantity of Iron or 
Copper, whatever precautions be uſed: but it is difficult to 
avoid this inconvenience, for the reaſons above aſſigned; and 


if we attempt to fuſe Arſenic alone, with reducing fluxes, 


the greateſt part thereof is diſſipated i in vapours, long before 
the very flux begins to melt: and chat part of it, which is 


found metallized, is not collected in one maſs at the bottom 


of the crucible, as in other metallic reductions; but in ſmall 
particles, diſperſed and mixed among the ſcorize. Phere are 
nevertheleſs ſeveral expedients for obtaining a Regulus of 
Arfenic abfolutely pre, and e e wich any: a ; 
ſubſtance. 

Firſt: into 2 little low cueurbie ines ith A lind 
head, put Regulus of Arſenic made with Iron or Copper; 
ſet this cucurbit in a ſand- bath; heat it till the ſand begine 
to grow red, ou wilt ſee part of the Regulus ſublime 
into the head, wo retaining its metalline ſplendour. The 
Portion of Regulus thus ſabliwed is pure Arſenic, or at leaſt 


which 
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which may have been carried up with it. What is left in 
the bottom of the cucurbit is the metal that was added, ſtill 
containing a little Arſenic, Which continues obſtinately fixed 
with it, and which the violence of fire is . to force 
man. from it in cloſe veſſels. |. + 

Secondly : mix your Arſenic in gun — with the black 
Sun) put the mixture into ſuch a cucurbit as that laſt men- 
tioned; and apply to it the ſtrongeſt degree of heat that can 
be procured by a ſand - bath; arſenieal flowers, of a. blackiſh 
grey colour, will firſt ſublime into the head, and after them 
a Regulus of Arſenic of a white metalline colour, which is 
pretty gloſſy, but tarniſhes very ſoon in the air. This Re- 
gulus hath no folidity : it 18 RT: friable 3 but it is 
pure. 1 ; 
Thirdly : 1 have alſo made a Regulus: as pure Arſenic by 
another method, which produces a much greater quantity 
thereof, with a much ſmaller. degree of heat. For this pur- 
poſe 1 powder the: Arſenic, and mix with it any Fat Oil; fo 
that the mixture may be like a liquid paſte: this paſte I put 
into a little phial of thin glaſs, like one of thoſe uſed by 
apothecaries ; 1 fet this phial in a ſand-bath, and gradually 
heat it, till the bottom of the pot containing the ſand begin to 
be red. Part of the Oil firſt riſes out of the phial in vapours, 
-which muſt be ſuffered to paſs off. After this the upper part 
of the phial is gradually lined, on the inſide, with a glitter- 
ing metallic eruſt, which makes it look like a quick · filvered 
Slaſs. This eruſt | is the Regulus of Arſenic. When it be- 
gins to ſublime, the mouth of the phial muſt be ſlightly 
ſtopped with a bit of paper, and the heat i a little, 
wall you ſee that nothing more riſes. 

If you break the bottle after the operation, you will find 
its upper part cruſted over with a coat of Regulus, thicket? 

or thinner in proportion to the quantity of Arſenic .employ- 
— The Regulus is in a maſs, of a beautiful brilliant co- 
lour, which to me ſeems to ſtand the air better than that of 
any Regulus made by other methods; probably becauſe of 
the great quantity of fat matter with which it is mite, and 
by which it is defended. 

This Regulus of Arſenie is abſolutely. pure, and a — 
greater quantity thereof is obtained, by this method, than by 5 
treating it with the black flux; becagie he Arſenic is much 
ſooner and more eaſily combined Ahe inflammable mat- 
ter: and hence it comes to paſg#that part of 'the' Arſenic 


doth not riſe at firſt in grey flowers, as in operating with the 
Mack flux. Moreover, by our Proceſo, all the Arſenic is 
1 1 | . — 


CCC 
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ſublimed in Regulus: whereas, when the black flux is em- 


ployed, a pretty conſiderable part of the Arſenie unites with 


the alkaline part of the flux, and remains fixed therewith. 
In our operation there is nothing left at the bottom of the 
phial, except an oily, light, but very fixed coal. 

Regulus of Arſenic, in whatever manner made, may be 
eaſily reduced into white, cryſtalline Arſenic, by the means 
of a Fixed Alkali; or of Mercury, applied in the oed wan 
ner as s for OY mm _ Hero pans e HD DIR 
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To d 17 the Nitrous Acid by the interpoſition FO fe 


Blue Aqua Fortis. A neu Neutral Salt of Arſenic. 


ULVERTZE finely any quantity you pleaſe of refined 


Salt- petre. Mix it accurately with an equal weight of 
with cryſtalline Arſenic, well pulverized, or elſe with v 
white and very fine flowers of Arſenic. Put this mixture 


into a glaſs retort, leaving one half of it empty. Bet your 


retort in a'reverberating furnace; apply a receiver having a 
ſmall hole drilled in it, and containing a little filtered rain- 
water; lute the receiver to the retort with ſtiff lute.” Begin 
with putting two or three ſmall live coals in the 'aſh-hole of 


the furnace, and replace them with others When they are 


ready to go out. Go on thus warming your veſſels by inſen- 
ſible degrees, and put no coals 1 in the fire-place, till the re- 
tort begin to be very warm. Tou will ſoon ſee the receiver 
filled with vapours er a dark- red, inclining to a ruſſet colour. 
With a bit of lu lute ſtop the little hole of the receiver. The 


vapours will be condenſed in the water of this veſſel, and 


give it a very fine blue colour, that will grow deeper and 
deeper as the diſtillation advances. If your Salt. petre was 


not very dry, ſome drops of Acid will alſo come over, and 


falling from the noſe of the retort mix with the water in the 
receiver. | Continue your diſtillation, increaſing the fire little 
by little as it advances, but exceeding flowly, till you ſee 


that when the retort is red- hot nothing more comes olf; fn 


then let your veſſels cool. 

When the veſſels are cold, knfuts hot receiver; and, as 
expeditiouſly as you can, pour the blue aqua Fortis it con- 
tains into a cryſtal bottle; Which you muſt ſeal hermetically, 
becauſe this colour diſappears i in a ſhort time when' the liquor 
takes ait. Tou will find in the retort a white ſaline maſs 

„„ moulded 
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moulded in its bottom, and ſome flowers of n ſublime 
ed to its upper cavity, and into its nec. r 
Pulvetize the ſaline maſs, and diflolve it in Fe water. 


Filter the ſolution, in order to ſeparate ſome arſenical parts 
that will be left on the filter. Let the e. liquor evapo - 


rate of itſelf in the open air; when it is ſufficiently evapo- 


rated, cryſtals will ſhoot in it repreſenting quadrangular 


priſms, terminated at each extremity by pyramids, that are 
alſo quadrangular. Theſe cryſtals. will be in confuſed heaps 
at the bottom of the veſſel: over them will be other cryſtals 
in the form of needles; à faline vegetation ereeping along 
the ſides of the vefſel; and the ſurface of e. ed will de 
n 5 a chin duſty — gs 


OBSERVATIONS. 


ARSENIC, as we took. notice in our Tlements: of the 
Theory, beſides the 2 it hath in common with me- 
tallic ſubſtances, poſſeſſes others alſo in common with ſaline 
ſubſtances. One of the moſt remarkable, among the latter is 
that of decompoſing Nitre; of expelling the Acid of that 
Salt from its Alkaline baſis, aſſuming its place, and forming 
with that Alkali a Neutral Salt, which is very ſoluble in wa- 
ter, and ſhoots i into regular cryſtals. 
| To inquire into what paſſes in the e Rad of Nitre 
by Arſenic, aa mw the new: Salt reſulting from thence, 
was the def e firſt Memoir given in by me to the 

1 on this ſubject, and from that the preſent 

— whole quantity of Arſenic 

preſcribed in the proceſs doth, not enter into the compoſition 
of the new. Neutral Salt, ſeeing ſome of it ſublimes in 
flowers, that uantity muſt not therefore be thought too 
great: for we ſee, on the other hand, that part of the Nitre 


is not decompoſed. The needle-like Salt is no other than 


Nitre that hath not ſuffered any decom btion, pod Aly 
deflagrates on live coals like common Nitre. 

The precaution of putting ſome water in the receiver is 
abſolutely neceſſary, to condenſe the nitrous; vapours that 
riſe in the diſtillation: for they are ſo elaſtic, fo volatile, ſo 
dephlegmated, that a very ſmall part of them will other- 
wiſe be condenſed into a liquor, while the reſt will remain 
in the form of vapours, to which vent muſt be given through 
the ſmall hole in the receiver, as without that —— will burſt 
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Acid will be obtained; eſpecially if me Nitre employed be 


very dry, as it mult be to be reducible into a fine powder. 
The blue colour communicated by the Nitrous Acid o 


the water is very remarkable. The cauſe that produces this - 


colour is not yet known. 


Though the Aeid is, on this occaſion, mortified by a great ; 


quantity of Water, yet, when it riſes out of the retort, it is 


ſo concentrated as to form, even with that water, if too 
much be nat put in. 3 molt aQtive and even {moking ague. 


for "4 ig. 2 f 
It is necoiary.? in this operation, ad more ſo than in any 


other, to warm the veſſels gradually, and to proceed exceeding. 


ſlowly; otherwiſe the artiſt runs the riſque of ſeeing bis veſſels 
burſt to pieces with violence, and with great danger to his 
perſon: for Arſenic acts on Nitre with incredible viracity; 
inſomuch that, if a mixture of Nitre and Arſenic be heated 
to a certain degree, the Nitre is decompoſed almoſt as rapid- 


ly, and with ag great an exploſon, as when it is made to 
fulminate with an inflammable matter. In ſhort, the ap- 


pearances are ſuch, that one would be almoſt induced to 


think the Nitre really takes re on this occaſion: though it 


be only decompoſed juſt as it is by the Vitriolic Acid. 


The ſolution of the caput mortuum of this diſtillation con». : 
_ tains, at the ſame time, ſeveral forts of Salts: to wit, 1. the 
Neutral Salt of Arſenic, formed by the union of rhe Ar- 


ſenic with the baſis of the Nitre; this ſhoots into the priſe 
matic cryſtals above-mentioned: 2. ſome Nitre that hath 


not been decompoſed; this farms the needles and. part of the- 


regetations : 3. a ſmall portion of Arſenic, that is known 
to be ſoluble in water; this forms the thin dark pellicle 
that covers the lunes of the liquor when it begins to eva · 
porate. . 

For the properties: of this new Neutral Salt of Arſenic 
you may conſult what we have ſaid/ thereupon in our Ele- 


ments of the Theoy. and 6 in * ee of hs AIR 8 
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PROCESS: v. 
To allalizate: Nitre by Arſenic. 


Mike in a crueible the Nitre you inteod t to „ akalizare. 5 
When it is melted, and moderately red, project up- 


hat two or three pinches of pulverized Arſenic. A conlider- 
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able efferveſcence and ebullition will immediately be produ- 


oed in the crucible, attended with a noiſe like that which 
Nitre makes, when it detonates with an inflammable matter. 


At the fame: time a thick ſmoke will riſe, which at firſt will 
ſmell like garlic, the odour peculiar to Arſenic; it will alſo 
ſmell afterwards like Spirit of Nitre. When the -efferveſ- 
cence in the crucible is over, throw again upon the Nitre as 
much pulverized Arſenic as you did the firſt time; and all 
the ſame phenomena will be repeated. Continue thus throw- 
ing in Arſenic in ſmall parcels, till it produce no more ef- 
ferveſcenee; taking care to ſtir the matter at every projection 
with an iron wire, the better to mix the whole together. 
Then increaſe your -fire, and melt what remains. Keep it 
thus in fuſion for a quarter of an hour, and then take the 
crucible out of the fire. It will contain a Nitre alkalizated 
by Are, ne only fear 


OBSERVATIONS J. 


'Tnrs operation, as well as the preceding one, is a decom- 
poſition of Nitre by Arſenic; yet the reſult is very different: 
for, inſtead of a Salt capable of cryſtallizing, and diſcovering 
no tokens either of Acid or Alkali, we obtain, on this occa- 
fion, only a Salt that runs into a liquor by the moiſture of 
the air, doth not cryſtallize, and hath all the properties of an 
Alkali. FE: SPM 5 & 00% n e 

Theſe differences ariſe only from the different manner in 
which the decompoſition of the Nitre, and the union of the 
Arſenic with the baſis of that Salt, is brought about. When 


| the Nitrous Acid is diſtilled by the interpoſition of Arſenic, 


with a view to obtain the Arſenical Salt, the operation muſt' 
be performed in cloſe veſſels; no greater degree of heat muſt 
be applied to the mixture than is neceſſary for enabling the 


Arſenic to act; and that heat muſt be adminiſtered very 


ſlowly and by inſenſible degrees. But, when the buſineſs is 
to alkalizate Nitre by the means of Arſenic, the operation 1s 
pertormed 1n a crucible, in a naked fire, with a ſtrong de- 

ree of heat, and that ſuddenly applied. The violence of the 
. the ſuddenneſs with which it is applied, the vivacity 
wherewith the Arſenic unites with the baſis of the Nitre; 
and, ſtill more than all theſe, the free acceſs of the air, oc- 
caſion the greateſt part of the Arſenic, which at firſt com- 


bines with the baſis of the Nitre after having expelled its 


Acid, to be preſently carried off and diſſipated in 9 5 


„„ 0 OG EG. 
P a 6 Fo ry "« 4 


r | 
to", we 2 
. N * 


Chap. 4. PRACTICE Oo CHT MIS TRT. 367 


and conſequently: the baſis of the Nitre, not being Ache 
ſaturated, diſcovers its Alkaline properties. 
I fay, the concurrence of the air contributes, till more 


than all the reſt, to ſeparate the Arſenic from the Alkaline 
baſis of the Nitre; experience having taught me that the 


Neutral Salt of Arſenic is not to be alkalizared by the moſt 


violent force of heat, as long as it continues in cloſe veſſels, | 


and the external air hath no communication with it; but 
that ſome of the Arſenic contained in that Salt is diflipated, 
by expoſing it to a ſtrong heat in open veſſels. 


The tumult and efferveſcence that ariſe, when Arſenic! is 


projected on Nitre fuſed in a crucible, are fo conſiderable, 
and ſo nearly reſemble the detonation of Nitre with an in- 
flammable matter, that we ſhould be tempted to think, if we 
truſted appearances only, that Arſenic furniſhes a combulti- 
ble matter, and that the Alkalization of the Nitre is effected, 
on this occaſion, in the ſame manner as when it is fixed by 
charcoal: but, by examining attentively what paſſes, we ea- 
ſily diſcover that there is no inflammation at all, and that 
the Nitre is alkalizated in the manner and by the means a- 
bove pointed out. 

The firſt vapours that riſe, when Arſenic is projected on 
Nitre, are purely arſenical; and, if any cold body be put 
in their way, they adhere to it in the form of flowers. Thele 
vapours are aCtual particles of Arſenic, carried up by the 
heat before they could come to act on the Nitre ; but they 


are ſoon after mixed with Nitrous vapours, conſiſting of the 


Acid of the Nitre, which the Arſenic expels from irs baſis 
as faſt as it comes to act on that Salt. 
The nearer you come to the cad of the operation, the more 


does the matter in the crucible loſe of its fluidity, though an 


equal fire be conſtantly kept up in the furnace. At laſt it be- 
comes quite like a paſte, and the fire muſt be made much 
ſtronger to put it again in fuſion. The reaſon of this is, that 
Nitre when alkalizated is much leſs fuſible than when it is 
not ſo. The caſe is the ſame when this Salt is alkalizated by 
deflagration. 

Though the Nitre, when alkalizated, makes, no more ef- 
terveſcence with Arſenic, and though, when kept in fuſion, 
it emits no more arſenical vapours, it doth not thence follow 
that it is a pure Alkali, and that it contains no Arſenic; it 
till contains a large quantity thereof, but ſo ſtrongly united 
that the force of fire is not able to ſeparate them; which hath 
led ſome en to give this Salt the title of F. ixed Arſenic. 

The 
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7 0 expreſs tad eee the Juice ef 4 — containing 12 
| Eſſential Salt. The amen t Salts 10 


EFORE a 0 be a good quantity of the aloe * 
which-you deſign to expreſs the juice, in order to ab- 
tain its Salt. Waſh it well in running water, to clear 
it of eutth, inſects, and other ad ventitious matters. Bruiſe 
it in a marble mortar; put it intoa bag of nem, ſtrong, 
thick linen cloth; tye the bag tight, and commit it to a 
preſs. By preſſing it ſtrongliy you will ſqueeze out a great 


quantity of green, thick juice, which will have the ſume 


taſte as the plants. Dilute this juice with fix times as much 
pure rain-water, and filter-it repeatedly through a woollen bag, 
till it paſs clear and * Evaporate the filtered juice 
with a gentle heat, till it be almoſt as thick as before it was 
mixed with water. Put this inſpiſſated juice into a jar, or 


other veſſel of earth or glaſs 3 on its ſurface pour olive oil to 


the Om of a 1 and ſet it in a Klint. Seven or eight 


months | 
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months after this, pour off ently the lüquor contained in 
the veſſel, the inſide of whiel 1 will find covered with a 
eryffallized Salt. Separate the cryſtals gently; waſh them 
quickly with a little fair cold Water, ana ary them: this i 1s 
he e Salt of the plant. by. a 


1 0b E NV 10 S. 


Tens plant is not equally diſpoſed to yield its Efentia 

Galt, by the method here propoſed. Suc vegetables 
ay, whoſe juices are aqueous and not too viſcous, are fit 
for this purpoſe. Such, for example, as ſorrel, brook- lime, 
ſuccory, fumitory, water - creſſes, plantain; &c. An Eſſential 
Salt cannot be procured from thoſe that yield thick, viſcid, 
mucilaginous Juices, ſuch as the ſeeds of flea wort; unleſs 
their juices be previouſly attenuated by fermentation, and 
Has N deſtroyed-1 which-obſtruQts the Cryſtallization of 
this Salt. 

Nor can the Eſſential Salt be obtained in any quantity 
from vegetable matters abounding in Oil. Moſt kernels and 
ſeeds are of this ſort: they all contain a great quantity of fat 
oil, which ſo entangles and clogs this Salt, that the particles 
thereof cannot ſhoot away from the tenacious juices into 
cryſtals. 

The fame is to be ſaid of dry aromatic plants; becauſe 
they contain much eſſential oil, or reſinous matters that pro- 
duce the ſame effect. It is true the Efſential Salt itſelf con- 
tains a certain portion of oil; for it is no other than the A cid 
of the plant incorporated and cryſtallized with part of its oil 
and of its earth: but then the oil muſt not be in too great a 

quantity: becauſe it ſheaths the Acid, renders it clammy, as 
it were, and hinders it from extricating itſelf; ſo as to be able 
to exert its qualities, and appear in the form of Salt. 

The plants, from which you intend to extract this Salt, 
mould be gathered in the morning before ſun- riſe; becauſe 
they are then moſt ſucculent, not being you gs * or wi- 
thered by the heat of the ſun. 

The juice of plants obtained by Apen i is very thick; 
| becauſe it contains many particles of the bruiſed plant, that 
are unavoidably ſqueezed out along with it. In order to 
clear it of theſe fuperfluous parts, it is proper to filter it; but 
as that would be difficult, on account of the thickneſs of the 
juice, it muſt be thinned, by diluting it with a quan- 
tity of water, e to * it _ e . of lui. 


ON: | „%%% ðò „ Inſtead 


- W. F 


containing ſome ſaliue or ſelenetie matter, which would mb 
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Inſtead of thus diluting the expreſſed juice, the 55 war 


be ground with water, before it is put into the preſs: it wi 


by this means furniſh a more fluid juice, that will ealily paſs : 
through the filter, This method may be employed with ſuc-. 


ceſs on dry plants, or ſuch as are not very ſucculent. For 
this operation rain-water is to be preferred to any other ; be- 
cauſe it is the pureſt: for all waters that have run ſome time 


through the earth, or on its furface, att to be ſuſpecked 9 


with and deprive the Effential Sal. 

The juice of the plant, when diluted with the quantity of 
water ſufficient to facilitate its filtration, is too aqueous to let 
the Salt it contains unite into cryſtals: it muſt therefore be 
eraporated, till it hath reeovered a ſomewhat thicker conſiſt- 
ence. The heat applied for that purpoſe muſt be gentle; leſt 
the acid and oily parts, that are to form the Salt, be ſpoiled 
or diſſipated, as they are not very fixed. In ſummer, the 
heat of the ſun is ſufficlemt to effect this evaporation: but if 
2 make uſe of this method, the juice to be evaporated muſt 

put into ſeveral broad flat pars; that, a larger ſurface being 
expoſed to the action of the air and fun, the evaporation may 
be the ſooner completed : for if the juice ſhould continue tos 


long in the degree of heat requiſite for its evaporation, it 


might begin to ferment; which would be very detrimental.” 


Tue oil poured on the liquor. prevents its fermenting, pu- 


trefying, or growing mouldy, during the long ſpace of time 
required for the eryſtallization of the Kſſential Sat. 


Theſe Salts are excellent medicines being endued with 


the ſame virtues as the plants from which they were ob 
tai ned. r TIER L210 F 7 „ aii DHA: es 
They cannot be procured from plants by diſtillation, though 
they confift in a great-meaſute of volatile principles: nor are 


they obtainable by any Erber proceſs that requires much heatz 
| becauſe they are eaſily decompoſed, and the fire changes theit 


natures entirely. The olly Acids extracted from plants by 
diſtillation do not cryſtallize, and always have an empyreu- 
matic acrimony, that makes them very different from the 
Eſſential Salts, which are very mild and ſaponacceus. 
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PROCESS 1. 


To draw the oils out of nne Seeds, and ru ws Bx- 
f 8 Mon ON. © ; | ; * 


o in a . mortar, « or cared in a l goa ket 
nels, ſeeds, or fruits, our of which you intend to ex- 
preſs the Oil. If your matters be meagre, and grind to meal, 
ſuſpend that meal in the ſteam of boiling water, in order to 
moiſten it a little, and then dry it. | 
. _ Tye up your matter thus prepared in a new, firong, chick, 
canvaſs bag, and put it into a preſs, between two iron plates 
previouſly heated in boiling water: ſqueeze it ſtrongly,” and 
you wilt ſee the Oil run in ſtreams i into the ee Lee 


. 9 


OBSERVATIONS. 


Taz Fat Oil of Plants is particularly found in „ 
Cords, and ſome fruits; ſome kernels contain ſuch a vaſt 
quantity thereof, that, on being very flightly bruiſed in a 
mortar, they diſcharge it in great abundance. Sweet and 
bitter Almonds, Walnuts, and Lint-ſeed, are all of this kind; 
and require no other management but to be pounded and 
preſſed, to make them yield a great deal of Oil. But there 
are others more meagre, that being ground produce an al- 
moſt dry flower. In order to facilitate the expreſſion of the 
Oil out of ſuch, they muſt be expreſſed, when ground, to the 
ſteam of boiling water. For this purpoſe the meal may be 
put into a fine ſieve, and that ſuſpended over a pan half - full 

of water kept boiling on the fire. The aſcending vapours 
will moiſten the flower, render it more nee and facili- 
tate the expreſſion. of the Oil. 

It is proper to dry it a little before i it be put into the mute 
chat it may yield as little water as poſſible along with the 
Oil. Nevertheleſs, ſo much water happens now and then to 
be left in it, hat ſome is expreſſed together with the Oil: 
but as oil and water do not incorporate, they are eaſily ſepa- 
rated after the operation 1s finiſhed. 

The extraction of the Oil is alſo greatly facilitated by heat- 
ing the plates, between which the oleaginous matters are 
ſqueezed : but they muſt not be made too hor, if you mean 
to have a very mild Oil, deſigned either for aliment or for 
medicine; ſuch as the Oil of Olives, and that of ſweet al- 


monds. 


\ 
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monds. For this reaſon the plates muſt be warmed in boil- 


ing water only: if you heat them to a greater degree, you 


run the riſk of giving an acrimony to the Oils you expreſs. 
But, when theſe Oils are intended for other uſes, the plates 
may | be made hotter, becauſe their heat increaſes the Ja of 


Oil. 


It is See that® all the Oils obtained by e 
with the precautions above recommended, are conſtantly very 
mild; even though the matters from which they are extract- 
ed be in themſelves very acrid. Muſtard-ſeed, which is fo 


acrid that it is even cauſtic, yields, by expreſſion, an Oil as 
mild as that of fweet almonds.” But then the kernels, ſeeds, 
and fruits, from which the Oils are extracted; muſt not be 


old; becauſe theſe Oils, which are perfectly Wink when freſh 
and new, become intolerabl! acrid when they grow old; anc 
acquire this aerimony even in the fruit wel; for it 1s obſery- 
ed that theſe fruits turn rancid as they grow old. 

The Fat Oils obtained by expreſſion are uſed in hates 
both internally and externally, as Lenitives and Emollients. 


Every body knows the great uſe of Oil of ſweet Almonds, 


in inflammatory diſtempers of the breaſt and inteſtines. But 
it muſt be carefully noted, that cheſe Oils can produce no 
good effects, unleſs they be freſſi expreſſed, and from fruits, 
kernels,” or ſeeds, that have not been long kept: for they not 
only loſe their lenient virtue by growing old, but they even 
acquire an oppoſite quality, and contract ſuch a ſharp acri- 
mony, that far from procuring. any ſalutary relief or mitiga- 


tion to the inflamed parts, they are Nox arm of bring, > and | 
| inflaming the ſound. | 


It is therefore of the laſt importance to adminiſter” them 
only when they are quite freſh”: they ought never to be above 


two or three days old. Thoſe that are old are generally more 


limpid and tranſparent than the freſh,- which look a little 
more cloudy. | The beſt way to diſtinguiſh them is to taſte 
them, and to try whether or no they leave ny ſenfation ok 
3 on 'the PRI and in the throat. 
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PAO CES 8 n. . 
7⁰ by the Eſſential Oils of certain Fruits by Expreſſion. g 


JAKE the rind of a Citron, Lemon, Orange, Bergamat- 
| r, or other fruit of that kind; cut it in ſlices, and, 


toubling the ſlices, I" them between Tone fingers, over 


ed aint 
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agpinf} a poliſhed glaſs fet upright, with its 185 er oy in 3 
yeſlel of earth or porcelain, Every time you e e pee 
ip a new 1 there will. ſguirt out of it A= fine jets 
liquor, which, meeting with the ſurface of the ef will be 

condenſed. inta drops, and trickle down in ſmall Rreams into 
| the TR This Lp is ihe * ach oy the 5 80 


No 8 1 thoſe of the kind E 1 vill view | 
an eſſential Oil by exprethon. | The rind of the fruit is the 
reſervqir of this Gil: it is contained in littje veſicles, which 
may be ſeen hy the naked eye, ſpread all over. the ſprface of 
the peel, and which, burſting when the: peel is ſqueezed, 
Giſh the Oil in the form of very fine flender ſpouts, 
ry body knows, that theſe little oily ſtreams inſtantly 
hk ce, when ſpirted through the flame of 3 candle; tha 
Oil in this caſe is entirely conſumed. 

The Eſſential Oil, thus obtained by expreſſion, bath 2 
very ſweet and. molt agreeable ſcent, It is in every. reſpec 
the ſame as when it made à part of the fryir that yielded it, 
{ceing it hath not undergone the action of fire. Net this 

£thod, however good it may be, can hardly be practiſed 
ba in the countries ie thoſe —— are in great plenty; 

auſe we cannot by this means obtain. any thing gear dhe 
huantiry of Oil they contain. | -. 

Thijs inconyience may he remedied. i by rubbing the rind, 
which contains the Eſlonfial Oil, on the ſurface of a fugar- 
haf. 'Lbe jpequalities of that ſurface produce the effects of 
- i raſp, by tearing all the oily 9 The Oil, which i 
zes in ahundagge, is imbibed by the ſugar and moiſtens it. 

Then the ſugar is fufficiently impregnated therewith,” is may 
he. {raged off with a knife, and put into à well-Jopped bot- 
tle. The ſugar does not alter the nature of the Oil; which 
ay. be kept in this manner fer Fears, and uſed, rbough cam- 
2 with the ſugar, for almoſt all the ſame purpoſes 2g 
when in a fluid ſtate; that is, to aromatize the ſeveral mate 
ters with which you incline $ mix ** We owe theſe obſer- 
yations to Mr. Geof 

This experiment, in which the Efential Oil of a . 
is obtained by expreſſion alone, and without the aid of pre, 
proves that the Oils of this kind exiſt naturally in v egerabley: 
and that the Oils of the ſame kind obtained by diſtillation, 
as ſhall be-ſhewn in its place, are not the product of the fire. 
Effential Oils drawn by expreſſion dq not very Folly ditter 
from thoſe n * AUP, ns HU 4 p. 
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n ele the Bxtrat of 4 Plant by Trituration.) Ges 


FRUISE the vegetable ſubſtance of hich you intend; 4 
make the Extract; or, if it be hard and dry, grind it 

to a pawder :./ put the matter thus prepared, together with 
ſexen or eight times as much fain- water, into an earthen 
veſſel; and into chis veſſe} fir a churning ſtaff, ſo that ĩt may 
be continually whirled round with a rotatory motion, by means 
of a cord, a wheel, and a wineh. Ply this machine ſor ten er 
twelve hours; and then filter the liquor through two linen 
cloths ſpread on à hair - ſieve. Let your filtered liquor ſtand 
quiet for twelve hours more: then pour it off by inclination 
from the ſediment you will find at bu: rod lter it a 
ſecond time through. a flannel bag. altdwl older 
Pour freſh water, but in a ſmaller quantity, on the maſk 
left after trituration with the machine. Triturate it again 
for four or five hours. Treat the liquor af this ſecond tri- 
ture juſt as yqu did that of the firſt, and mix them both ta : 
gether. Diſtribute all the liquor you now have among a ſuſ- 
ficient number of ſhallow earthen plates, and evaporate it by 
a gentle warmth, ſuch as that of the ſun, or of a vapour- 
bath, to the canſiſtenoe of @ an oa rae ar enen ta e 


à you 1 10 . we | 


F r 
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OBSERVATIONS. 


Is trityration the water takes up, not only the Balrg of 
plants, but alſo @ pretty conſiderable. quantity of their oily 
and earthy parts, which thaſe Salts have rendered ſoluble 
therein, by communicating to them a ſapauaceous and my- 
cilaginous quality. After trituration, therefore, nothing e: 
mains but the groſſeſt particles of oil and earth. Ilenes it is 
evident, that the water in which plants have heen triturated, 
yontains ee tbe fame . as che * of n 

plants 


- — — 


* N r S Co Cs 
wand oath SO ITAS  nrrtiony —— - , 1 


— rr * — n 

7 TIT > we . _—_ 8 Bre 

LIT 22 2 == PR 0 ns RN 

. Pe CSS. — "he P 

— c =_ 4 — 22 © a 2 a — Y s | 
, — * 


—————————— oe ee 
N 1 89888 — Dr 
PCC 
r 
7 — 


$ SF . 
DD ON — — 
Fa — — pk = 1 wy W — — — ATED 
* 


2 e nfl 
r r 
* 22 — 2 —_— 
* . Te ern 4 1 pit — 
2 85 . : 


r 

n e 

S = 
— 97 fo 


— 
£3.35 


ent ate” SEE e 
* * 


7 8 So n — 
- > 95 02 2 
3 <3 


THE 
22 — - 0 —— my 


n 8 . ers 

1 - : 2 — — — _ 
1 — P madman ann, 

: * ä A 8 
* 
a 
* 
4 


quor is leſt to ſettle, the purer will the Extract be. 
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plants drawn by expreſſion; and that it is alſo impregnated 
with their Eſſential Salts: ſo that, by evaporating it to a due 
conſiſtence, we have a well made xtract of the triturated 
plant. 2 a «4 DONT 4 14 wt £4 
The Count de la Garaye, who hath long cultivated with 
great aſſiduity thoſe parts of Chymiſtry by which Medicine 
may be improved, hath made a great number of experiments 
for obtaining from plants, by triture with water, the matters 
in which their virtues chiefly reſide, and hath alſo publiſhed 
a work, entitled Hydraulic Chymiſtry, in which he gives a 
particular account of all the proceſſes for making ſuch Ex- 
tracts of the chief mineral, vegetable, and animal ſubſtan- 
ces, as are moſt frequently uſed in the Practice of Phyſic. 
His way of evaporating, by a gentle heat, the liquor con- 
taining the Extract of a triturated ſubſtance is a very good 
one: for we know that heat, if but a very little too ſtrong, 
is capable of changing the natures of compound bodies, by 
diſuniting their principles, and exhaling ſome of them. 
If all vegetable matters were fat and ſucculent, as moſt 
pot · herbs are, triture would not be neceſſary for the making 
an Extract of them, even without the help of fire. We 
hould have nothing to do, for that purpoſe, but to expreſs 
their juices, as before, clarify them, and evaporate with a 
gentle heat to the conſiſtence of an Extract. But many ve · 


getable ſubſtances, ſuch as woods, barks, roots, &c. are dry, 


hard, and compact. Theſe matters will not give out their 
Extract, without ſuch an application of water as ſhall diſſolve 
their ſaline, faponaceous, and mucilaginous parts. Now this 
muſt be effected either by triture or by fire.” Trituration has 
the advantage of procuring Extracts, in which the principles 
are perfectly unaltered, and retain the ſame proportions, with 
reſpect to each other, as in the plant: but then it is attended 
with the inconveniencies of being very tedious, troubleſome, 
and chargeable. When we come to deliver the methods of 
making extracts by decoction and by infuſion, we ſhall ſee 
what are the advantages and diſadvantages of preparing Ex- 


tracts by heat. 


The matters, from which an extract is to be made by tri- 
ture, muſt be previoufly bruiſed and reduced into ſmall parts, 
in order to facilitate the action of water upon them. The 
ſeveral filtrations and decantations here directed are intended 
to ſeparate the groſſer parts of the plant, that were only ſuſ- 
pended in the liquor, but not truly diffolved, by means of the 


agitation and motion: for this reaſon alſo, the longer the li- 


i Though 


' 
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4 Though the plant be triturated the firſt time with a great 
e deal of water, and for a good while too, yet it is not by that 
d means wholly exhauſted: M. de la Garaye therefore direQts 


the remainder to be triturated again with freſh water: but 
h this ſecond operation requires only half the water uſed in the 
e former, and need be continued only half the time; the 
8 plant having been already opened by the former triture, and 
3 having fewer parts to give out. It is better to add freſh wa- 
d ter, and triturate a ſecond time, than to triturate but once, 
2 | and for a greater length of time: for when the water is im- 
4 pregnated with the principles of the plant to a certain de- 
i . gree, it is leſs capable of acting, and of diſſolving more, than 
” 


when it is pure. 


4 As the water impregnated with the principles of the plant 
4 dy triture muſt be almoſt wholly evaporated, in order to bring 
. thoſe principles nearer together, and that the whole may lie 
75 in the ſmalleſt compaſs poſſible; and, moreover, as this eva - 
1 poration muſt be effected by the gentleſt heat, it is neceſſary 
1 to ſpread the liquor ſo, by diſtributing it among a great 
y number of plates, that it ſhall be reduced in a manner en- 
e tirely to ſurface. By this means the Extract may be evapo- 
; rated even to dryneſs ; and this is M. de la Garaye's practice. 

I As the ExtraCts, thus evaporated to dryneſs, cannot be taken 
. up otherwiſe than in little ſcales, the lower ſurfaces whereof, 
. by adhering to the glazing of the plate, are ſmooth and ſhin- 

c ing, they in ſome ' meaſure reſemble a cryſtallized Salt; 
. which led M. de la Garaye into an error, and induced him 
3 to give the title of Eſſential Salts to the Extracts prepared in 
; this manner. The Eſſential Salt is indeed contained in them; 
; but ſtill they are only Extracts, as Mr. Geoffroy hath ſhewn, 
1 in a memoir on this ſubject given in by him to the Acade- 
. my; ſince, beſides the Eſſential Salt, they contain moreover, 
: as was ſaid before, a great deal of the oil and earth of the 
matters from which they were extracted. This, in the main, 
is no objection, but rather an advantage to them; conſider- 
5 ing that ſuch faline Extracts are, on that account, ſo much 


the more like the ſubſtances from which they were obtained; 
eſpecially with regard to their medicinal properties. 
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70 extract from Seeds and Kernels, by Trituration, the 
0 Matte: of Emulfont. © 


BBR the ketnels of which you defire to make an 
I Etrulſion ; put them into a marble mortar; add a vety 
lirtle water; and pound them with a wooden peſtle. Conti- 
nie pounding and triturating till the mattef becoine Hike a 
white paſte. From time to time pour on it, by little and Tits 
tle, more fair water warmed, ftill continuing the trituration; 
by which means the paſte will grow thinner. Go on thus 
tf every particle of yout kernels be cruſhed to pap. *hen | 
add, ſtilf 61 N55 mixture, enough of water to make the 
whole an actual fluid; and you will have a liquor of a dead- 
white coldur, reſembling milk. Strain it through a clean 
linen cloth; ir will leave on the filter ſome coarſe parts, 
which muſt be returned th thoſe left in the mortar. Again 
tritutate and rub the remainder of the kernels, with the ad- 
dition of watet as before. This ſecond fiquor will not be {6 
white nor fo rich as the former: filter it in the fame manner, 
1 and again grind with water the folid parts remaining. Ih 
1 2s this manner proceed, repeatedly rubbing and adding freſh 
"00 water, till it appear no longer milky, but come off clear. 
1 The white milky waters thus obtained go by the name of 28 
Emulſion. es erer b. ee do is 
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AI. the matters, from which a Far Of is obtainable by 
: Expreſſion, produce Emulfions when fritufated with water. 
1 5 An Emulſion conſiſts/chiefly of two ſubſtanees. One of 
m_ - theſe is mucilaginous, and foluble in water. This ſubſtance 
1 by itſelf would not give a milky appearance to the Emulſion, 
1 SE which, with ir alone, would be limpid. The other is a Fat 
_ Ou, which of itfelf is not ſoluble in water; but being di- 
= vided by the means of trituration into very final globales, it 
1 is diſperſed through the whole liquor, and ſuſpended therein 
r by the aid of the mucilaginous part. It is this oily part that 
35 gives the Emulſion its dead-white, milky colour; becauſe 
„ it is not actually diſſolved in the water, but only diffuſed 
| If Oil be mixed with water in a phial, and the mixture 
ſtrongly ſhaken for ſome time, with a rapid and continued 
| | motion; 
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motion, the Oil will be divided into a vaſt number of little 
globules, which intervening between the parts of the water 
will deſtroy its tranſparency, and give it a dead-white colour, 
like that of our Emulſion. . But; as the Oil is not ſo minutely 
divided by this means, as by triturating the matters contain- 
ing it; and again, there being no mucilage in this liquor, 
as there is in Emulſions, the Oil ſoon ſeparates from the wa- 
ter when it is left at reſt, re · unites into round globules, and 
theſe joming together riſe to the ſurface of the D which 
then recovers its tranſparency. 

The caſe is hot exactly the ſime with Eaulfotsq but 
fomerhing like it happens to them alſo. If they be left to 
Rand quiet in a long bottle: the liquor, which at firſt appear- 
ed homogeneous, ſeparates i into two manifeſtly different parts. 
The upper part retains its dead-white colour; but is thicker - 
and more opaque; while the lower part becomes perfectly 
tranſparent; This is the beginning of an entire ſeparation of 
the oily from the aqueous parts: The former, being the 
lighter, a dend and gain the upper part of the liquor; while 
the lower, being freed from that which obſtructed its tranſ- 
lucence; recovers its proper limpidity : but the -oily parts do 
not re- unite into maſles large enough to form one homoge- 
neous whole, with the appearance and limpidneſs of Oil; 


their being minutely divided and PG e in the mucilage | 


men their natural tendency. 

Emulſions farſt begin to ſpoil; as they grow old, not by 
turning rancid and acrimonious like the Fat Oils drawn by 
expreſhon, but by turning ſour; which is owing to the great 
quantity of mucilage they contain. As there is a Fat Oil 
in their compoſition, they have the ſame virtues with that 
fort of Oil; but they are, moreover, incraſſating, cooling, 
and emollient; qualities which render them extremely uſeful 
in acute and inflammatory diſorders; They grow ſour in a 
very ſhort time, eſpecially in the heat of ſummer; nay, they 
ſometimes do ſo in two hours: and therefore chey ought to 
be prepared from time to time as they are to be uſed. 

The matter that is left when all the ſubſtance of the Emul- 
ſion js extraCted, and from which the water comes off clear 
and limpid, is ſcarce any thing but the earthy part of the 
ſced or kernel that was triturated; which, however, ſtill re- 
tains a portion of tenacious and groſs Oil, adhering to it io 
firmly as not to be ſeparable by water. 

The chyle and milk of animals reſemble an Emulſon in 


ſeveral reſpects, and particularly in their dead- white colour; 


Which ariſes, in the ſame manner, from the very minute par- 
| 3 ticles 
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ticles of Oil contained in them, and diſtributed through an 
aqueous gelatinous fluid, but not diſſolved therein. In ge- 
neral, whenever any Oil of any kind happens to be lodged 
in this manner between the parts of an aqueous liquor, it al- 
ways makes the Whole of an opaque white: for Oil will not 
mix with water, fo as to produce a liquor that ſhall appear 
homogeneous and tranſparent, unleſs it be intimately diſſolv. 
ed in che water; which cannot be effected but by means of 
an union previouſly contracted between it and ſome ſaline 
matter: as is the caſe of mucilages, certain ſaponaceous mat - 
ters, and ſome other combinations of which we ſhall me 
occaſion to treat in the ſequel. - 

The methods we have hitherto ak; for eating 
from vegetable ſubſtances all that they will yield without the 
aſſiſtance of fire, are not capable of analyzing thoſe ſubſtan · 
ces accurately, as you may have obſerved; ſinoe by expreſſion 
and trituration we obtain only the liquid parts, impreggates 
indeed with. almoſt all the principles of plants, which, how= 
ever are ſtill combined with each other, and barel e. 
from the groſſeſt earthy and oily parts. We muſt therefore 
neceflarily have recourſe to a more effectual expedient for 
carrying our analyſis further. This expedient conſiſts in 
makin them undergo the action of fire, ſucceſhvely ns” 

om the gentleſt to the moſt violent heat. | 

5 5 before we enter on this Analyſis of Vegetables, it is 
proper to deſcribe: the different operations that may be per- 
formed on Oils, the only pure p le we have been able 
to obtain without the help of fire. As we ſhall have occa- 
ſion, when we come to treat of the analyſis of plants by fire, 
to ſay a great deal more concerning Eſſential Oils, we re- 
ſerve till then what relates to the operations that may be per- 
formed on them; and confine OO menen een 
en Fat Oils. | 
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To d Fat Oilt, 58 change their Natore, by . ing 
Ow fo the Ae f aer, and di Mane them. : 


IX chirenghly three or four bound of any Fat On 
whatever, with twice its weight of lime flaked in 
the air, Put this mixture into a large earthen retort, leaving 
a third part of it empty. Set it in a reverberating furnace, 
and lute on a receiver. Heat the veſſel with a very gentle 
fire. A little phlegm will riſe firſt, and will ſoon be foHlow= 
ed by an Oil that will fall in drops from the noſe of the re- 
tort. Continue the diſtillation very flowly, till you pereeive 
the Oil that comes over begin to be not ques 10 An as wor | 
fore, but rather a little thicker. ; 2M 
Then unlute your receiver, and put Anottiey: 15. f its peer 
Continue the diſtillation, inereaſing your fire by degrees. 
The Oil that eomes over will grow thicker and thicker, 


its fluidity will decreafe, and it will acquire a dark- brown 


colour, - Which at laſt wilt become blackiſh. The Oil wil 
then be very tek. Puth the operation till nothing more 
will come off, though the retort be red-hot. During the 
whole time this diſtillation laſts, there rifes a good deal of 
3 ro conmpuny with te Oil. Keep the ſecond thick Ol 
1 

” Mix the Oil that came over firſt, in this operation, with 
an equal part of freſh lime flaked in the am. Put the mix- 
ture into an earthen or glaſs retort, of a ſize ſo proportioned 
to the quantity, that a third part thereof may remain empty. 

Diſtil as before. The ſame phenomena will appear: a clear 
Oil will firſt come over, and be fueceeded by one a little 


thicker. Then ſhift your receiver, and diſtil off all the reſt 
of the Oil with an increaſed fire. The flrft Oil obtained by 


this ſecond diſtillation will be clearer and thinner than that 
of the firſt diſtillation; and the fecond- Oik wil not be ſo 


thick, nor of ſo deep a colour as before. | 
1 5 1 Id 
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Diſtil over again, in the fame manner, the thin Oil of this 
ſecond diſtillation, and go on thus repeatedly diſtilling, till 
2 firſt clear oil come over with a degree of heat not exceed - 

ing that of boiling qv Then, inſtead of mixing your 
Oil with lime, put it with ſome water into a glaſs retort, 
or into a body with its head fitted on, and diſtil it, keeping 
the water juſt in a fimmer. Your Oil will be more and more 
attenuated, and, after being thus diſtilled twice or thrice with 
water, will be ſo limpid, ſo thin, and fo clear, that you will 
ſcaree be able to e 8 it from water itſelf. 


1 0BEERVATIONS. by 


Far Oils, which are naturally mild, unQuous, inodor. 
ous,. or have at moſt a ſcarce perceptible ſmell, .reſembling 
that of the fruit or kernel from which they were extracted, 
change their . natures. totally when expoſed to the action of 
fire. If they be but heated fo as to boil, they become acrid, 
loſe much = 4 their unctuoſity, and acquire a very pungent 
odour. From ſeveral analogies, and by ſeveral experiments, 
recited in a Memoir on Oils which I read to the Academy, 
I ſhewed that theſe alterations of Fat Oils are produced by 
the fire's extricating an Acid in them, which before lay con- 
cealed and inactive. What I advanced on this fubje& 
may be ſeen in the Memoirs of the Academy for 1745, and 
in my Elements of the Theory of Chymiſtry. I ſhall take 
occaſion to add ſomething more, in my Obſervations on the 
following. proceſs, by which theſe Oils are combined with 
Acids. In this place I ſhall only examine what paſſes in the 
repeated diſtillations they are here made to undergo. - 

Fat Oils do not rife in diſtillation without a degree of heat 
greater than that of boiling water; and therefore they muſt 
be diſtilled in a ſand-bath, or with a naked fire, We prefer 
the latter method, for reaſons elſewhere aſſigned, and chiefly 
becauſe the operator is more maſter of his fire; it being ab- 
ſolutely neceſſary, in this operation, that he have it in his 
2 to ſuppreſs it in an inſtant, when he finds it too ſtrong: ? 
for, in ſuch a caſe, it will impetuouſly raiſe the thin Oil mix- 
ed with the thick; nay, the whole will be burnt, as it were, 
to a coal, if a degree of fire ever ſo little too ſtrong be kept 
up but for a few moments. When this accident happens, it 


"0h always predicted by a great quantity of White vapours 


aſcending with impetuoſity out of the retort, and by drops 
of Oil iallowing each other IEP Kan chat are ee r | 
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at firſt, and ſoon become of a dark colour. All this may be 
prevented by diſtilling very ſlowly, and with great patience. 

Fat Oils may be diſtilled and attenuated without any addi» 
tament: but then the operation, which is tedious and trou - 
bleſome enough, even when lime is uſed, as appears from 
our deſeription of the proceſs, would be much more ſo if the | 
Oil were diſtilled alone, without the addition of any thing to 
divide it, ſpread it, and enlarge its ſurface. 

Lime is one of the beſt additaments that can be employ 
on this occaſion ; not only becauſe it procures the advantages 
juſt mentioned, but alſo by reafon that, being an abſorbent 
of fat matters, it unites with the groſſer parts of the Oil, re: 
tains them, and fo allows the thinneſt and lighteſt parts to be 
readily ſeparated from the reſt. By this means it greatly ex- 
pedites the operation: and, the more of it is added, with re. 
ſpect to the oil, the ſooner is a conſiderable quantity of thin 


limpid Oil obtained: and this is the reaſon of our directing 


a double quantity of lime to be mixed with the Oil in np * 
diſtillation. 

Lime Naked in we air is employed preferably to quick 
lime; becauſe it is naturally divided into a very fine powder, _ 
and capable of mixing perfectly with all ſorts of matters. 
The water that firſt appears in the diſtillation comes from 


the lime: it is part of the humidity which the lime had im- 


bibed from the air. This water continues to riſe with the 
Oil during the whole diſtillation, according as the degree of 
beat is increaſed : andy. if the diſtillation be finiſhed by keep» 
ing the retort red-hot for ſome time after all is come over, 
the lime in it will have a greyiſh caſt, and, when water is 
poured on it, grow almoſt as hot as quick-lime. 5 
If you reſolve to carry on theſe diſtillations of a Fat Oil, 
till it becomes as light as an Eſſential Oil, it is neceſſary to 
begin with a pretty large quantity thereof, as three or four 
pounds: for the quantity of the Oil is conſiderably lefſened by 
every diſtillation z not only becauſe the thickeſt and groſſeſt 


part is ſeparated from it every time; but alſo becauſe a'por- - 


tion of the Oil remains ſo ſtrongly united with the lime, that 


the force of fire is not able to ſeparate them. - Moreover, 
there is reaſon to believe that ſome of it is e ee every 
| may it is diſtilled. 


If Oil be diſtilled by irſelf, the thickeſt and heavieſt part 
remains charred, as it were, inthe retort, the inſide of which 
is lined with a cruſt of coal, that is to the laſt degree fixed: 
this Mengfone: A uta a diminution of the Oli,” 
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A Fat Oil muſt be diſtilled eight or nine times, even with 
nme, before it become as light as an Eſſential Oil, and ca- 
pable of riſing wholly with the heat of boiling water: by that 
time therefore it mult be conſiderably diminifhed; and if, at 
 teaft, the quantity preſcribed be not taken at firſt, there vin 
tearce remain a few ounces capable of A diſtilled with 
water. 

The portion of thick: hewry Oil, obtained in che feverad 4 
ſtillations, may, if you will, be reMtified again. For this 

purpoſe you muſt mix it with freſh lime, and diſtil it as you 
did the elear Oil. A portion of this alſo will be attenuated, 
and come over firſt. Thus all the Fat Oil may be ſubtilized 
by the action of fire; an abſolutely charred black part excep- 
ted, that remains fixed, and appears ſuſceptible of no change, 
but by burning it in the open air, and thereby reducing it to 
aſhes, from which a little Fixed Alkali may be obtained. In 
this fixed part of the Oil the acid and earthy parts are com- 
bined therewith, in a greater proportion than they as ee 
be in pure Oil. 

The portion of Oil that hath become light and thin is no- 
G but the pureſt oily part, ſeparated from the groſs acids, 
and from a certain quantity of earth, which made it thick 
and heavy. This Oil reſembles the Eſſential Oils in light- 
nels, fluidity, and a penetrating agreeable odour : it diſſolves 
in Spirit of Wine. We ſhalt have occaſion in the ſequel to 
enlarge further on the qualities of the ſeveral ſorts of wo 
and their ſolubility in Spirit ob 3 On we come to 

- le and of es 
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PROCESS. u. 


To combine Fat Oils with Acids. The Decnpfti 1 thi 
| " Compination. Nh 


UT any Fat Oit whatever 3 into a offs — an: ſer i 
po in a Hand. beck very moderately heated. Pour on this 
Oil an equal quantity of eoncentrated Oil of Vitriol, which 

wil immediately diſſolve it with violence; a conſiderable 

ebullition and efferveſcence will ariſe, attended with great 

beat, and a prodigious quantity of blaek, thiek vapours, in 
which may be eaſily perceived the ſmell of burnt Oi}, roge- 
ther with that of a Sulphureous Acid. The mixture will 
become of a deep-red, black, and thick. ' Stir it with a ſmall 
—_ till 92 obſerve that al; is hm | : 
| 08ER. 
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"OBSERVATIONS. 


Tm Vitriolic an Nitrous Adidas i with Fat Oils, 3 


diſſolve them with violence; but theſe Acids muft be ſuffi- 
ciently ſtrong and concentrated, otherwiſe they will not act 


upon the Oils. The Vitriolic Acid, in particular, diſſolves 


them pretty thoroughly. If hot water be poured on the mix- 


ture deſoribed in our proceſs, this water will become cloudy 
and milky, by. diſſolving ſome of it: ſo that Oils may be 
rendered ſoluble in water by the means of Acids. Spirit of 
Wine, which doth. not attack Fat Oils in their natural ſtate, 


unites perfectly with them, and makes a clear hmpid folution 


of them, when they are thus combined with Acids. 
The Acids alſo ſuffer a conſiderable alteration by une 
ing an union with Oils. They become much milder, and 
boſs almoſt all their ſtrength. If the mixture deſeribed in 
the proceſs be diſtilled, there will come aver a great quantity 
of an empyreumatic acidulated phlegm, that ſmells-Rrong-of 
Sulphureous Spirit; an Oil thinner than the original ſapona- 
ceous mixture; a weak Oily Acid, and a very thick, black 
Oil. If the fire be made very ſtrong, when the Oil ceaſes 
to riſe, it ſometimes happens that a little Sulphur ſublimes 
into the neck of the retort. bam % 
By this analyſis it appears, chat the ſtrong concentrated . 
Acid, which was an ingredient in the combination, is not 
now to be found. The Vitriolic Acid hath changed its na- 
ture, and is oonſiderably weakened by the union it hath con- 
tracted with the principles of the Oil. The aqueous part of 
this latter ſubſtance weakens the other, and loads it with 
phlegm; the inflammable part thereof renders it t ſulphureout, 
and even converts it into Sulpmut. 
Hence it follows, that ſame part of the Oil i is ; decompoſed, 
by the union it contracts with the Vitriolie Acid; for its 
phlogiſton and its aqueous principle cannot be diſunited, o 


as to form a Sulphureous Spirit, or an actual Sulphur, and 


an aqueous Acid, without the decompoſition of a certain 


quantity of the Oil, in proportion to the two disjoined prin- 


ciples, Another portion of the Oil remains united with the 
Vitriolic Acid, without ſuffering any decompoſition, - and 
communicates. to that portion of the Acid, with which it is 
combined, a ſomewhat ſaponacedus quality, which makes- ie | 
reſemble the Vegetable Acids. | 

Thus we ſee, that when the Viriolic: Ati web A Fat on | 
are combined together, they both ſuffer conſiderable changes; 


oy pe by the new alliances into 1 it enters, and the 


Oil 
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Oil 1 the decompoſition it undergoes. - In n 
hereof a much ſmaller quantity of Gu is obtained, by de- 
compounding this combination, than was at firſt pt inen 
If the Oil abſtracted by diſtillation be combined again 
with a-freſh quantity of the concentrated Acid, the ſame ef- 
fects will again follow; and by this means any quantity of 
Oil at pleaſure may be entirely decompoſed. This fingle ex- 
periment affords an evident proof of many important truths 
advanced in our Elements of the Theory. 
Spirit of Nitre likewiſe diſſolves expreſſed Oils. With O 
of Olives it forms a white paſte, reſembling a fine pomatum. 
This compound is perfectly ſoluble in Spirit of Wine. The 
Acid mult be very ſtrong and ſmoking to unite with this, or 
with-any other Fat Oil : but it diflolves ſome of them with 
more rapidity than others; in which number is the Oil of 
| Walnuts, It acts on theſe Oils with ſo much vehemence 
that it burns them, in ſome anealure, ne them Hack 
and thick. 4 5 : 


PROCESS II. 


To combine Fat Oils with Fixed Alkali. Hard wy 2 Soap: 
a The re tion ＋ Caaps 5 


T AKE eee eee kelp Wade more 9 4 by 
1 lime, as we ſhall ſhew when we come to ſpeak of Al- 
kalis. Evaporate this lye till it be capable of bearing a new- 
laid egg · Divide it into two parts; and to one of theſe put 
Juſt water enough to weaken it fo, that a new-laid egg wall 
not ſwim in it, but fall to the bottom. With the lye thus 
weakened mix an equal quantity of freſh-drawn Olive Oil. 
Stir and agitate the mixture well, till it become very White. 
Bet it over a gentle fire, and continue ſtirring it inceſſantly, 
that the two ingredients of which it is compounded may gra- 
dually combine together, as part of the water evaporates. 
When you perceive they begin to unite, pour into the mix- 
ture thrice as much of the firſt. ſtrong lye as you took of 


Olive Oil. Continue the coction with a gentle fire, always 


ſtirring the matter, till it becomes ſo thick that a drop of it 
fixes, as it cools, into the conſiſtence that Soap ought to 
have. By diſſolving a little of this Soap in water, you will 
diſcover whether or no it contains more Oil than ought to be 
in the compoſition. If it diſſolves therein wholly and per- 
tealy, Vithout the appearance of the. leaſt bode drop of. Oil 
84 1 W 
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floating on the water, it is a ſign that it doth not contain too 
much Oil. If, on the contrary, you perceive any of theſe | 
little globules, you muſt pour into the veſſel, containing your | 
matter, a little more of the ſtrong lye, to abſorb the redun- 
dant Oil. If there be too much of the Alkali it may be diſ 

covered by the taſte. If the Soap leave on your tongue the 
ſenſation of an Alkaline Salt, and produce an urinous ſavour, 
it is a ſign that there is too much Salt in proportion to the 
Oil. In this caſe a little Oil muſt be added to the mixture, 
to ſaturate the ſuper-abundant Alkali. An exceſs in the 
quantity of Alkali diſcovers itſelf likewiſe by the Soap's grow- 
ing moilt 1 in the air, on being expoſed to it for ine time. 


OBSERVATIONS. 


Firn Alkatis even when reſolved into a Minde that i is, 
when loaded with much water, unite eafily with Fat Oils, as 
appears from the experiment juſt recited, and require but a 
moderate heat to perfect that union. This combination may 
even be completely effected without the aid of fire, and by 
the heat of the ſun only, provided ſufficient time be allowed 
for that purpoſe; as Mr. Geoffroy found upon trial. It only 
requires the mixture of the Oil and Alkali to be kept five or 
ſix days in digeſtion,” and ſtirred from time to time. A lixi- 


vium of pure Alkali, not acuated by lime, may alſo be uſed 


to make Soap: but it is obſerved, that the combination ſuc- 
ceeds better, and that the Alkali unites ſooner and more per. 
fectly with the Oil, when it is ſnarpened by lime. 

The Oil is firſt mixed with a weaker and more aqueous 
lye, to the end that the combination may not take place too 
baſtily, but that all the particles of the two ſubſtances to be 
compounded together may unite equally. But as ſoon as the 
Alkali begins to diſſolve the Oil gradually and quietly, the 
diſſolution may then be accelerated; and that is done by add 


ing the enen Hes which is s conger and lefs diluted than 
the other.. 


j 


Soap made with Olive Oil is white, hard! wake hath nora 


very difagreeable ſmell : but as that Oil is dear, others, even 
the fat and oils of animals, are ſometimes ſubſtituted for it. 
The Soaps made with moſt of theſe other matters are neither 
ſo hard, nor ſo White, as that made of Olive On 1 they are 
called Soft Soap. 

Oils thus aſſociated with Fixed Alkalis are by that 17 18 


rendered — in water; "becauſe the Alkaline Salts, having 


2 e affinity with water, communicate part thereof to the 
| T © | : Oils 
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Oils with which they are now incorporated. Yet the Oil is 
not for all that rendered thoroughly miſcible with water, or 
perfectly ſoluble therein; for the water in which Soap is dif- 
ſolved hath always a milky caſt : now there is no other crite- 
rion of a perfect ſolution 3 tranſparency. | . 
Alkalis alſo loſe part of their affinity with water, by t the 
union they thus contract with Oils: for, when the combina. 
tion is properly made, they no longer attract the moiſture of 
the air, nor doth water diffolve them in ſuch quantities as 
before. The compoſition of Soap is plainly a faturation of 
an Alkali with an Oil; and, in order to make perfect Soap, 
we ate forced, as was ſaid in the proceſs, to grope, in a man- 
ner, by repeated trials, for this point of ſaturation; juſt as 
when we prepare a Neutral Salt by faturating an Alkali with 
an Acid. The union which the Oil contracts with the Al- 
| kali makes it loſe, in part, the readineſs with which it natu- 
.* rally takes fire; becauſe the Salt is not inflammable: the wa- 
._ * ger, alla, which enters in pretty conſiderable quantities into 
. the compoſition of Soap, as we ſhall preſently ſee, am. 
=_ butes a good deal to hinder the accenſion of the Oil. 
= Soap may be decompounded either by diſtilling it, or by 
= mixing it with ſome ſubſtance that hath a greater r than 
Oil with Alkalis. | 
If we decompound it, by diſtillation, a pblegm,: or tranſ⸗ 
parent ſpirit, of a ſomewhat yellowiſh colour, firft comes 
over. This liquor is the aqueous part of the Soap, quicken- 
ed by a little of its Alkali, which gives it an acrid taſte. It 
is followed by a red Oil, which at firſt is pretty thin and lim- 
pid, but thickens. as the diſtillation adyances, grows black, 
4 and has a very diſagreeable empyreumatie ſmell. Ae 0 
I ſoluble in Spirit of Wine. 
= When the diſtillation is finiſhed, that i is, x ih the retort 
being kept red-hot for ſome time will diſcharge no more, 
there is left in it a ſaline maſs; which is the Alkali of the 
Soap, cruſted over with ſome of the moſt fixed parts of the 
Oil, that are charred to a coal. This Salt may be reſtored 
to the ſame degree of purity it had before its combination 
with the Oil, by-calcining it in a crucible: with a-naked fire, 
that 2 conſume this burnt part of the Oils: and reduce it 
d Alnes. : 
It is plain that the Oil contained in Soap i is affected by di. 
ſtillation, much in the ſame manner as that which we mixed 
with lime and diſtilled. _. 
Mr. Geoffroy, by analyGng Soap with care, diſcovered 
— two ounces. thereof contain ninety- ſix grains of e | 
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kelp, freed from all Oil and moiſture ; or two drams and 


forty-eight grains of that Salt, as it is uſed in manufacturing 


Soap; that is, containing water enough to make it cryſtal- , 


lize; one ounce three drams twenty grains of Olive Oil; 
and about two drams four grains of water. 


As Acids have a greater affinity than any other ſubſtance | 


with Alkalis, they may be very effeẽtually employed to de- 
compound Soap. 

If you propoſe to decompound Soap by means ag 
you muſt firſt diſſolve it in a ſuſſicient quantity of water. 


Mr. Geoffroy, who made this experiment likewiſe, diſſolved 


two ounces thereof in about three gallons of warm water, 
and to the folution added Oil of Vitriol, Which he let fall 


into it drop by drop. Every time a drop of Acid falls into 
it, a caggulum is formed in the liquor. The veſſel in which 


the ſolution is contained muſt then be ſhaken, that the Acid 


may equally attack all the Alkali diffuſed in it. When no 


new coagulation is produced by a drop of the Acid, it is 2 
ſign you have added enough. The liquor then begins to 
grow clear: and if another quart of water be added, in or- 
der to facilitate the ſeparation of the oily particles, you will 


ſee them riſe and unite together on the ſurface of the liquor. 


This is a pure, clear, true Olive Oil, bath its taſte, its 


ſmell, and, like it, is fluid in warm weather, and becomes 


fixed by cold. Yet it differs in ſome reſpects from that 
which never hath been united with an Alkali in order to 


form a Soap; for it burns more vividly and more rapidly, 
and is ſoluble in Spirit of Wine. We thall account for theſe 


differences when we come to treat of Ardent Spirits. 


Not only the Vitriolic Acid, but all others, even thoſe ob- = 
tained from vegetables, are capable of decompounding Soap, 


and ſeparating the Oil from the Alkali. In the liquor where- 


in Soap is thus decompounded is found a Neutral Salt, con- 


fiſting of the Acid made uſe of; united with the Alkali of 
the Soap. If the Vitriolic Acid be uſed, you will have 2 


| Glauber's Salt; a quadrangular Nitre, if Nitrous n | 


be uſed ; and fo of the reſt. 


The facility with which Acids decomprnnd Soap is ies ” 


reaſon that no water, but what is very pure, will diſſolve it, 
or is fit to be uſed in waſhing with it. 


Water that doth not diſſolve Soap well is uſually called 
Hard Water. Such waters contain a certain quantity of ſa- 


line matters, waſhed out of the earths through which they 


paſs. The hardneſs of water is e n op ſele- 
9 particles. . 
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The hardneſs of all the well-water in and about Paris is 
owing to a conſiderablè quantity of Selenetic Gypſum with 
which the Soil abounds. The Selenites, we know, are Neu- 
tral Salts, conſiſting of the Vitriolic Acid united with an 
earthy baſis. If therefore Soap be put into water in which a 
Balt of this kind is diflolved, it is evident that the Vitriolic 
Acid in the Selenites, having a greater affinity with the fix- 
ed Alkali of the Soap than with its own earthy baſis, will 
quit the latter to unite with the former ; and thus the Soap 
will be decompounded inſtead of being diſſolved. Accord 
ingly we ſee, that, when we attempt to diffolve Soap in our 
well water, the ſurface of the liquor is in a ſhort time cover · 
ed with a fat oily pellicle. However, this decompoſition of 
Soap is not complete; at leaſt, but a ſmall part of it is per - 
fectly decompounded ; becauſe the great quantity of Seleni- 
tes, with which the water is impregnated, hinders the Soap 
from mixing ſo thoroughly with it, as is requiſite to product 
a total decompoſition thereof. 

All mineral waters are likewiſe 3 2 gies to Soap; 
| for as moſt of them owe their virtues to the effloreſcences 
they have waſhed off from pyrites,- that have grown 'hot and 
begun to be decompoſed, they are impregnated with the fa- 
line matters produced by pyrites in that ſtate: that is, with 
aluminous,  vitriolic, and ſulphureous ſubſtances, which have 
the ſame effect on Soap as the Selenites have. | 

Mineral waters containing Neutral Salts only, ſuch as 80. | 
| alt, Epſom Salt, Glauber's Salt, are nevertheleſs hard with 
regard to Soap, though the Arid of thoſe Salts, being unit- | 
ed with Fixed Alkalis, are incapable of decompounding it. 
The reaſon is, that thoſe Neutral Salts are more ſoluble in 
water than Soap is; ſo much indeed as even to exclude it: 
becauſe each of the two principles that compoſed them hath a 
very great affinity with water; whereas only one of the prin- 
ciples of Soap, namely, its Alkali, hath that affinity; the 
other, to wit, the oily principle, having none at all. Thus 
water impregnated with an Acid, or with any Neutral Salt, 
is hard with regard to Soap, and incapable. of diſſolving it 
and hence it follows, that Soap is a ſort of WEIS for 
trying the-purity of water. | 

Wine diſſolves Soap; but imperſe&ly, de it contains 
an acid or tartarous part. Spirit of Wine alſo diſſolves it: 
but neither is this diſſolution perfect; becauſe it contains too 
little water: for its ſpirituous part can diſſolve nothing but 

the Oil of the Soap; and the Alkali is not at all, or at leaſt 
in a very (mall . . in this wenltruum. The 
; true 
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true ſolvent of Soap is therefore/a naue that is partly ſpiri- ; 
tuous, partly aqueous, and not acid. 

Brandy has theſe qualities: and evoked it is the ſol- 
vent that unites beſt with Soap, diffolves the greateſt quanti- 
ty, and makes the moſt limpid ſolution thereof. Jet eren 
this ſolution hath ſomething of a milky caſt, occaſioned. by 
its not being entirely free from an Acid, or the tartarous 
principle. This fault may be eaſily corrected, by mixing 
with it a little Alkali to abſorb the Acid. A dram of cry- 
ſtallized ſalt of kelp mixed with three ounces and a half of 
good brandy, renders it capable of diffolving an ounce and 
two drams of good hard Soap, into a perfectly limpid liquor. 
This experiment alſo we owe to Mr. Geoffroy. 

Some years ago it was diſcovered that Soap might be uſed 
with great ſucceſs in Medicine, and that it poſſeſſes the pro- 
perty of diſſolving the ſtony concretions that form in ſeveral 
parts of the body, particularly in the kidneys and bladder. 
Soap 1s the baſis of the compoſition: known by the name of 
Mrs. Stephen's Remedy, and 1 in Res one Ins. apap; 10 whole 
virtue reſides. 

From what hath been ian on ey nature of this compound, | 
as well as on the cauſe and phenomena of its diffolution, YH 
plainly appears to be of the laſt conſequence, in adminiſter- 
ing it to a patient, that his conſtitution be conſidered, and a 
proper regimen ordered. All Acids ſhould be abſolutely for- 
bid him; as we know they binder the Soap from diflolving, 
and decompound it; and if the patient have any acidities in 
the firſt paſſages, matters capable of neutralizing them ſhould 
be preſcribed him: as prepared crabs eyes, and other abſorb- 
ents known in Medicine: in ſuch cafes thoſe with which the 
Soap is dene in Mrs. 3 8 _ may be of 


uſe. 
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To combine Fat Oils with Sulphur. -'- * 7 


Pu? any "Fat Oil whatever into an earthen veſſels oy to - 
it Hol the fourth part of its-weight of Flower of Sul- 

phur, and ſet the veſſel in a furnace, with lighted coals under 
it. When the Oil hath acquired a certain degree of heat, 
the Sulphur will melt, and you will ſee it fall immediately 
to the bottom of the Oil, in the form of x very red fluid. 
e two ſubſtances will remain thus ſeparated, without mix- 


ing 
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ing . while the heat is no greater tban is neceſſary 
to keep the Sulphur in fuſion. Increafe it therefore; but 
flowly and with circumſpection, leſt the matter take fire. 
When the Oil begins to ſmoke, the two liquors will begin to 
mix and look turbid : at laft they will unite ſo as to appear 
one homogeneous whole. If you keep up the heat fo chat 
the mixture ſhall always continue ſmoking and ready to boil, 
| you may add more Sulphur, which will perfeQly incorporate 
Vith it: and thus may a prett ene Art . 
* introduced into this * en 


| OBSERVATIONS. 1 
Tat Phlogiſton and the Vitriolic Acid have ach an aft. 


nity with Oils. It is not therefore ſurpriſing that Sulphur, 


which is a compound of theſe two ſubſtances, ſhould be ſo- 
Juble in oily matters. Yer it is remarkable, that Efſential 
Oils, which are much thinner than the Fat Oils, diffolve 
Sulphur with much more diſſiculty; as will be ſhewn when 
we come to treat of thoſe Oils; and that Spirit of Wine, 
which contains an exceeding fubtile Oil, doth not ac _ 
Sulphur at all. | 

Ont, by contracting an union, with Sulphur, produces 2 
_ confiderable alteration in that mineral: a phenomenon fo 
much the more ſurpriſing, that we know it to be in ſome ſort 
nnalterable by any ddd ſolvent, of what kind ſoever, add, 
that its nature admits of no change but by burning. We 
hall ſay more on this ee eee head of ! ential 
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On oF 0 C E SS V. | 
7 combine Fat Oils with Lead, and the Calces of Lead. The 


Baſis of P en, The Decompoſition of this Combination. 1 


: T an earthen veſſel put granulated Lead, Litharge, 


Ceruſe, or Minium; and pour thereon twice its weight 


def any Fat Oil whatever. If you ſet the veſſel over a briſk. 


fire, the Lead at bottom will melt before the Oil begin to 
boil. When it boils, ftir the matter with a ſtick : the Lead, 
or the Calx of Lead, will gradually difappear, and at laſt be 
totally diflolved by the On, to which'! it will give a wy thick 
eonliftence. EI 
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OBSERVATIONS. 


Far Oils diffolve not only Lead, bur its calces o: ye | 


they diſſolve the latter more 3 than Lead in ſubſtance; 
EE becauſe they are more divided. The reſult of a 


combination of theſe matters is a thick, tenacious maſs, that 


rows in ſome degree hard in the cold, and ſoft by heart. 
This compoſition, is known in Pharmacy by the name of 


Plaſter. It is made up with ſeveral drugs into plaſters, which 


partake of the virtues of thoſe drugs; fo that it is the baſis of 
almoſt all plaſters. 


Lead itſelf is Shim uſed to mals plaſters : Ceruſe, Li- 


tharge, or Minium, are preferred to it; becauſe theſe mar- 
ters unite, as hath been ſaid, more readily. and more . 


with Oils. 


It ſometimes happens, that the Oil is burnt in the o 


tion, and that the calx of Lead 1s partly reſuſcitated: an this 
gives the plaſter a black colour, which however it ought not 


to have. This accident is occaſioned by an exceſs of heat: 

and as it is very difficult to keep the Oil and the Lead in the 
proper degree of heat, ſeeing both theſe matters are apt to 
grow very hot, it hath been contrived to put into the veſſel, 


in which the coction is to be performed, a pretty large quan- 


tity of water ; which bein "g ſuſceptible only oy a much ſmal- 
ler and a certain degree of heat, that is conſtantly the ſame 


when it boils, procures the advantage of having the'compoti- 
tion very uniform and very white. 


It is neceſſary to ſtir. the mixture inceſſant] 541 order to 


prevent the burning of the combined Oil and Lead; which, 
as they unite, ſink in the water by their greater weight. If 


the water happen to be waſted. before the Oil hath diſſolved 
all the Lead, or before the plaſter hath acquired a proper de- 


gree of conliſtence, you muſt remove the veſſel from the fire, 
and let the mixture cool, before you add more: for, if this 


pascanen, be neglected, the heat of the matter, which is 
n | 


ow much greater than that of boiling water, will occaſion a 
conſiderable exploſion. and extravaſation Shexpof, though the 
water. poured, into it be as hot as poſſible. _ 

The combination of Fat Oil with a Calx of Lead may bs 


conſidered as a ſort. of metallic Soap, having a metalline 


Calx, inſtead of a Fixed Alkali, for its baſis. Mr, Geoffroy 


hath obſerved, that if a pound of Litharge, rubbed, very fine 


and well waſhed, be incorporated with two pounds of Olive. 


Oil, in the ſame manner as plaſter is made, keeping water 


dN in . veſſel 0 binder the mixture from burning. 


there 


— 
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there riſes a ſmoke, while the Oil is uniting with the Calx of 
Lead, ſmelling much like that which riſes from Soap. 

The Oil may be ſeparated from the Calx of Lead, by the 
methods uſed to ſeparate it from a Fixed Alkali: and when 
it is ſo ſeparated, it hath the ſame Properties as that ſeparat · 
ed from common Soap. 

This ſpecies of metallic Soap, formed by the union of a 
Fat Oil with the Calx of Lead, is not ſoluble in water, and 
communicates nothing to it bur a greaſy taſte. Therefore, if 
you would decompound it by the means of an Acid, you 
muſt pour that Acid nee” on the compound. 'The 
Acid will attack and diffolve the Calx of Lead; and the Oil, 
being thus ſet at liberty, will riſe clear and limpid to the ſur- 
face of the acid liquor. Diſtilled vinegar effects this ſepara- 


tion-better than any other Acid, becauſe it is the true ſolvent 
of Lead. | 


* 
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Of the rad obtained from: VEGETABLES with 
a Degree 1 Heat not een that 7 weinen Vater. 


PROCESS I 


To obtain de ents, by diſtilling them with the mean De- | 
 gree of Heat between freezing and beiling Way a Liquor 
| impregnated with their Principle of Odour.” N 


IN the morning, dene ſun-riſe, "pike the plant from 
which you deſign to extract its odoriferous water. Chuſe 
the plant in its full vigour, perfectly ſound, and free from 
all adventitious matters, except dew. Put this plant, with⸗ 
out ſqueezing it, into the body of a tinned copper alembic, 
and ſet it in a water- bath. Fit on its head, and to the noſe 
thereof lute a glaſs receiver with wet bladder. 

Warm the bath to the mean degree between freezing and 
boiling water. You will fee a liquor diſtil and fall drop by 
drop into the receiver. Continue the diſtillation with this 
degree of heat, till no more drops fall ſrom the noſe of the 
alembic.' Then unlute the veſſels; and if you have not as 
80 liquor as you want, Sou out of the cucurbit the plant 
vs 62 \ : 8 


ſer it in a cool place. 


ciple of odour; and to it muſt be aſcribed” the moſt” fingulat 
and the moſt wonderful effects we every day ſee produced by 
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already diſtilled, and put a freſh one in ith, place: Diſtil as 
before, and go on thus till you have a ſufficient quantity of | 


i #3 
2 8 {I 


TITS x e %%% — 2 A 4 
Tux liquor obtained from plants, 'with'the'degree of heat 


here preſcribed, conſiſts of the dev that was on the plant, 
and ſome of the phlegm of the plant itſelf, together with its 


odoriferous liquor. Put it into a bottle; ſtop it cloſe; aud 


4 „ 
. 43 


odorous principle. Mr. Boerhaave, who examined this odo- 


riferous part of plants with great care, calls it the Spiritus 
Rector. The nature of this Spirit is not yet thoroughly aſcer! 
tained; becauſe ir is ſo very volatile, that it cannot eafily be 
ſubjected to the experiments that are neceſſary to analyge it, 
and to diſcover all its properties. If the bottle containing 


the liquor, which may be conſidered as the vehicle of this 


Spirit, be not exceeding carefully ſtopped, it flies quite off; 


ſo that in a few days nothing will be found but an infipid 


inodorous ＋π＋1 w- Res yt Con 
Great part of the virtue of plants reſides in this their prin- 


them. Every body knows, that a great number of odorous 


plants affect, in a particular manner, by their ſcent only, the 
brain and the genus nervoſum, of ſuch eſpecially whoſe _— 


are very ſenſible, and ſuſceptible of the flightelt impte 


ſuch as hypochondriacal or melancholy men, and hyſterical : 


women. The ſmell of the Tuberoſe, for inſtance, is capable 


of throwing ſuch perſons into fits, ſo as to make them drop 


down and ſwoon away. The imell of Rue, again, Which is 
equally ſtrong and penetrating, but of a different kind, is a 


ſpecific remedy againſt the ill effects of the Tuberoſe; and 
brings er eee. to life again, with as quick and as ſur- 

priſing an efficacy, as that by which they were reduced to 
a ſtate not unlike death. This is Mr. Boerhaave's obſerva- 


tion. f 


' The odorous exhalations of plants muſt be conſidered as a 


continual emanation of their Spiritus Rector: but as grow- 
ing plants are in a condition to repair, every inſtant, the 
loſſes they ſuſtain by this means, as well as by tranſpiration, 
it is not ſurpriſing that they are not ſoon exhauſted, while 


they continue in vigour. Thoſe, on the contrary, which we 
diſtil, having no ſuck reſource, are very ſoon entirely depri 
of this principle. 17 r 6 GORE TEES. he, TOES SES 


£ 


9 


* 


* —_— 


{ 
1 
* * 


Th? 


„ , - 


e e ee IE OA 4-2 0 ot Af 5 
* »*% Pd 1 — ported 4 N 
mw » : — Ire 
+ 


. 
: 
ya 
* 
9 © 
4 
. 
7 
. 
1 5 
43 
Sz 
: 
£4 
85 
: 
þ 
1 
. 
* 
[oy 
ms 
_—_ . 
i 
-- 
) 
4 
. 
1 
L 


To extract the. Fat Oils of Plants by Decoclion in bailing 


'$ 
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\ The ſeparation of the Spiritus Rector from plants requires 
but a very gentle heat, equally diſtant from the freezing point 
and from the heat of boiling water. Accordingly the heat 
of the ſun in ſummer is ſufficient to diſſipate it almoſt entire · 
ly. This ſhews why it is dangerous to ſtay long in fields, 
or woods, where many noxious plants grow. The virtues of 
plants reſiding chiefly in their exbalations, which the heat of 
the ſun increaſes. conſiderably, a ſort of atmoſphere is form- 
ed round chem, and carried by the. air and the wind 18 yerp 
For the ſame reaſon the air of a country may be rendered 

ſalutary and medicinal, by the exhalations of wholeſome 
plants growing: therein. From the facility with which the 
odorous principle of plants evaporates, we learn what care 
ought to be taken in drying thoſe intended for medical uſes, 
ſo as to preſerve their virtues. They muſt by no means be 
expoſed to the ſun, or laid in a warm place: a cool, dry 
place, into which the rays of the ſun never penetrate, is the 


propereſt for drying plants, with as little Jols of their virtue 


as poſſible. 85 VVV 
_.. Though there is reaſon to believe that every vegetable 
Matter hath a Spiritus Rectar, ſeeing: each hath. its particular 
(cent, yet this principle is not very perceptible. in any but 

thoſe which have a very manifeſt odour : and accordingly. it 
is extracted chiefly from aromatic plants, or the moſt, odori- 
ferqus. parts of plants. I fay the moft odoriferous parts; be- 
cauſe, in moſt plants and trees, there are generally certain 


be 


arts that have a much more. ſenſible, and much ſtronger 
{cent than the, reſt. The odour of a plant, or of a tree, bath 
its principal reſidence ſometimes in the root, ſometimes in 
the leaves, at other times in the bark or wood, and very fre- 


-- 


n im the flowers and ſeeds. Therefore, when you de- 


1 10: extrac the principle of odour from a vegetable that ia 


, not equally odoriferous in every part, you mult chuſe thoſe 


* 
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OUND. or bruiſe in a marble mortar your vegetable 


| ſubſtances, abounding with, the Fat Oil which you! in- 
tend to extract by decoction: tie them up in a linen cloth; 


1 * put 
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put this packet into a pan, with ſeven or eight times as much 


water, and make the water boil. The Oil will be ſeparated 


by the ebullition, and float on the ſurface of the water. Skim - 
it off carefully with a ladle, and continue boiling till no more 
BSERVATIO9N:S. 
Tk heat of boiling water is capable of ſeparating the 
Fat Oils from vegetable matters that contain any: but this is 
to be effected by actual decoction only, and not by diſtilla- 
tion 3 becauſe theſe Oils will not riſe in an alembic with the 
heat of boiling water. We are therefore neceſſitated to cols 
let them from the ſurface of the water, as above directed. 
By this means a much greater quantity of Fat Oil may be 
obtained than = expreſſion alone; becauſe the degree of heat 
applied greatly facilitates the ſeparation of the Oil. For a con; 
vincing proof of this truth, take the remains of any vegetable 
matters, from which the Oil hath been ſo thoroughly expreſs 
ſed that they would yield no more z boil them in this man. 
ner, and you will obtain a great deal more Oil. + 
The water uſed in this coction generally becomes milly, 
like an emulſion; becauſe it contains many oily particles, 
that are diſperſed in it juſt as in an emulſion: | Nevertheleſs, 
this way of obtaining the Fat Oils is not generally practiſed; 
becauſe" the heat, to which they are expoſed in the operation, 
occaſions their being leſs mild than they naturally are: but 


* 
* 


2 es 
2 
* 3 
of 5 : 


it is an excellent method, and indeed the only one that can 


be employed, for extracting from particular vegetables -cer- 
tain concrete oily matters, in the form of Butter or Wax; 
which matters are no other than Fat Oils in 'a fixed ſtate. 
The Cacao yields, by this means, a very mild butter; and in 
the ſame manner is a Wax obtained from a certain ſhrub in 
Amen in ned, ̃ĩ 0 r bers 

The heat of boiling water melts theſe oily matters, which 
then aſeend to the ſurface of the liquor, and float on it like 
other Oils. They afterwards fix as they cool, and reſume 
their natural conſiſtence. We ſhall ſee in the ſequel, that 
they cannot be extracted in a concrete form by diſtillation; 
which requires a greater degree of heat than that of boiling 
water; becauſe diſtillation changes their nature, partly de+ 
compoſes them, and prevents their returning to their proper. 
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To e Ee wy Pits . Plants 15 3 with the 
Heat 7 e Water. ee Waters. 


UT into a cucurbit the 4 5 . which you Jef ign 
1 to extract the Eſſential Oil. Add as much water 
as will fill: two thirds of your veſſel, and diſſolve therein 
half an ounce of Sea; ſalt for every quart of water you uſe. To 
this body fit on an alembic-head, and to the noſe thereof Jute 
a receiver, with ſized paper, or wet bladder. Set it in a fur- 
nace, and let the whole digeſt hn in a LV: gene 
warmth, for twenty-four hours. 
This being done, light a woog- Ss under Wan. veſſel, briſk | 
ben to make the water in it boil immediately. Then 


Lacken your fire, and leave it juſt ſtrong enough to keep the 


water fimmering:: There will come over into the receiver a 
liquor of a whitiſh colour, ſome what milky; on the ſurface 
of which, or. at the bottom, will be found an Oil; which is 
the Eſſential Oil of the vegetable you put into the cucurbit. 
Continue your diſtillation with the ſame degree of heat, till 
Jou perceive the acc come: oft Hears and wn OI rn 
Wich m, M. n 21 8900 
When the Aüctüllation i is finiſhed; 5 receiver; and, 
I the Eſſential Oil be of that ſort that it is lighter than water, 
fill the veſſel up to the top with water. On this occaſion a long- 
necked matraſs thould be uſed for a receiver; that the Oil 
Which floats on the water may collect together in its neck, 
and riſe up to its mouth. Then in the neck of this veſſel put 
the end of a thread of cotton-twine, ſo that the depending 
part without che veſſel may be longer than that in the Oil, 
and the extremity thereof hang within the mouth of à little 
Phial, juſt big enough to contain your quantity of Oil. The 
Oil will riſe along the yarn as in a ſiphon, filter through it. 
and fall drop by a into the little phial. When all the Oil 
is thus come over, ſtop your little bottle very cloſe, with a 


. Fork coated over with a mixture of wax and a little pitch. 


If your Oil be ponderous, and of the ſort that ſinks in Wa- 


ter, pout the whole contents of the receiver into a glaſs fun- 


nel, the pipe of which muſt terminate in à very ſmall aper- 
ture that may be ſtopped with your fote · finger. All the Oil 
will be collected in the lower part of the funnel: then remove 
Jour Per and let the ou run out into a little bottle through 

47 another 


% 
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another ſmall funnel.' When you ſee the water ready to come, 
ſtop the pipe af 15 r and cork: the bottle AY 
your Oil. 1 | : 85 


I 


OBSERVATIONS. 


— 


Rasen Oils, though they all reſemble each eas I in 
their principal properties, are nevertheleſs very different in 
ſome reſpeQs : for which reaſon almoſt every one of them 
requires a particular management, for obtaining it with the 
greateſt advantage poſſible, both as to quality and quantity. 

One of the firſt things requiſite is, to chuſe the proper 
time for diſtilling the plant, from which you deſire to extract 


the Eſſential Oil; becauſe the quantity of Oil varies conſi- 


derably, according to the ſeaſon. of the year, as well as the 
age of the plant. For example, the moſt favourable time 
for obtaining theſe Oils from the leaves of ever -· green plants 
or trees, ſuch as Thyme, Sage, Roſemary, the Orange, the 
Bay, the Fir, &c. is the end of Autumn; becauſe theſe vege - 
tables contain a great deal more Oil at that ſeaſon than at 
any other, With regard to annual plants, they muſt be cho- 
ſen when in their prime, and juſt before they begin to de- 
cline. The time therefore of gathering them is when th 
begin to flower: and if you want to extract the Oil from the 
flowers themſelves, you muſt pull them jut when they” are 
newly blown: 

Secondly, it muſt be obſerved, that the Eſſential Oils 11 
plants are, as it were, the chief reſidence and reſervoir of 
their odorous principle; that they are to be found wherever 
that principle exiſts,” and never where it is not: ſo that what 
we ſaid concerning the Spiritus Rector of plants is applicable 
here. It muſt be remembered, that all the parts of ſome ve- 
getables are odoriferous. Such plants may be put into the 
alembic all together, and the Eſſential Oil diſtilled from all 
their parts at once. But 'others, and indeed the greateſt 
number, have no odour, or at leaſt none that is very percep- 
tible, except in ſome particular parts; as in their leaves, 

flowers, roots, or ſeeds; therefore, when you want to bave 
the Efſential Oil of ſuch a plant, you mul ebuſe that part 
in which the Odour reſides. The ſenſe of wag muſt be 
the artiſt's principal guide on this occalion. | 

Thirdly, all vegetables, and all the parts of ene 
have not the ſame texture: ſome are hard and compact, as 


woods, barks, and ſome roots; others are tender and ſuccu- 


leut, zs moſt annual plants, and ſame ſruits, For this = 


* 


* * 


fon, they muſt be differently prepared for diſtillation. It 
may be laid down as a general rule, that the cloſer and 
more compact their texture is, the more they require to be 
opened and divided, either by comminuting them into ſmall 
- Particles, or by digeſting them a conſiderable time in water 
acuated with Salt. 0 | 8 
Fourthly, though all Eſſential Oils be capable of riſing in 
diſtillation with the heat of boiling water, yet they have not 
all an equal degree of levity and weight: on the contrary, 
they vary exceedingly in this reſpect: ſome, as, for inſtance, 
thoſe of all our European aromatics, being lighter than was 
ter, ſo that they always float on its ſurface; whereas others, 
ſuch as thoſe of Cloves,' Saſſafras, &c. which are Indian a- 
romatics, are heavier than water, and always fink in it by 
their ſpecific gravity. Theſe differences therefore require 
different methods of diſtillation. It is proper, for example, 
to make uſe of a low alembic in diſtilling ſuch Efſential Oilt 
as are heavier than water; and, moreover, to facilitate their 
ſeparation, by applying a degree of heat ſomewhat ſtronger 
than that of boiling water. This is eafily done by impreg- 
nating the water with a proper quantity of Sea-ſalt, or the 
Vitriolic Acid; for, the more ſaline matters are contained in 
water, the more will the degree of heat it acquires, by being 
brought to boil, exceed that of — boiling water. 
Fifthly, Eſſential Oils differ from one another in point of 
fluidity. Some are as thin and as fluid as Spirit of Wine: 
of this number is the Eſſential Oil of Turpentine. Others, 
again, are thick, and even congeal as they cool: ſuch, for 
inſtance, is the Oil of Roſes. In diſtilling Oils of this lat 
ter ſort, care muſt be taken that the ſpout of the alembie 
| Head do not grow too cold, but be kept always in ſuch a de- 
gree of warmth as may prevent the Oil from fixing in it, 
and topping it up; which would interrupt the diſtillation, 
and might alſo occaſion ſome other more ' conſiderable incon- 
veniencies, of which we ſhall take notice preſently. pe? 
From what hath been faid it appears, that the diſtillation 
of Effential Oils cannot be regulated by any one general rule; 
but that the manner of operating muſt be a little varied, ac- 
cording to the nature of the Oil to be diſtilled, and to that 
of the vegetable from which ir is to be drawn. ht 
* The time of day fitteſt to gather plants for this diſtillation 
is the morning before ſun-riſe; becauſe the coolneſs of the 
night hath ſhut all their pores, and concentrated their odour: 
whereas in the evening, aſter the plants have been expoſed all 
day to the heat of the ſun, their odorous principle is in a 
| | great 
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great meaſure diſſipated, and they are left: almoſt quite ext 
Pauſted of it. Now, the more of the odorous principle the 
plants contain, the more Eſſential Oil will they yiew, and 
the more virtue will that Oil have. 
Plants freſh. $a athered, and as yet full of moiſture, do nat | 
16 


yield ſo much Oil in diſtillation as they do when dried; be- 
cauſe the oily particles in a very moiſt, plant are more difuſ+ 
ed, and even ſeparated from each other, by the interpaſition 
of the aqueous parts; whence it comes to. paſs that, in diſtil - 
lation, they aſcend in a ſtate of ſeparation from each other; 
fo that being diſperſed through the water they give it a milky 
colour, like that of an emulſion; and cannot. unite together 
but in ſmall quantities, which hinders their hang aß ſepan 
rated from the water. 

This inconvenience doth not happen, o or at leaſt is conſi⸗ 


derably leſs, when the greateſt part of the humidity of cha 


plant is evaporated by deſiccation? for the oily particles, be- 
ing thus delivered from the intervening aqueous parts, which 
kept chem ſeparated from each other, are brought nearer to- 
gether, unite, and form little viſible globules of Oil, which 
calily emerge from the water employed. in the diſtillation, - 
But, in drying plants from which the Eſſential Oil is to be 


extracted, great care muſt be taken that they be neither ex- 


poſed to the ſun, nor laid in a warm place; becauſe the heat 
would carry off part of their odour, and even, from ſome. 
plants, a pretty conſiderable quantity of their Eſſential Oil. 
Plants of a looſe texture, that eaſily give out their Efſen- 
tial Qils,, need not be comminuted, or macerated .in water. 
with Salt. But this method mult unavoidably be taken with 
ſuch. as are hard, and do not readily. part with their Oil. 
Woods, barks, roots, for inſtance,. muſt be firſt raſped, then 
ſet to macerate in water impregnated with Salt, as before di- 
19 and this ſometimes for ſeveral weeks before they be 
1 illed. | | 
On this occaſion Salt procures three different advantaget- 
In the firſt . place, it prevents the matters, that muſt 


ſtand in maceration for ſome time, from running into fer- 


mentation: an inconvenience that would conſiderably dimi- 
niſh the quantity of Eſſential Oil, or perhaps rob us of the 
whole, by converting it into an Ardent Spirit, if the fer- 
mentation were ſpirituous; or into a Volatile Alkali, if it 
went on to the laſt ſtage, and as far as putrefaCtion. In the 
next place, it acuates the water, and renders it more capable 
of penetrating and properly dividing, during the maceration, 
the texture of the plant which A to be thus prepared. 

Laſtly, 
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Laſtly, it adds a little to the heat of the boiling water, and | 


ſo promotes the aſcent of the heavieſt Oils. 


© Nevertheleſs, when you find it neceſſary, for the ade 
aſſigned above, to mix Salt with the water to be employed 


. In diſtilling your Effential Oil, you muſt be cautious of put- 


ting in too much. You will indeed obtain, by means there- 
of, much more Oil than if you diſtilled it without Salt: but, 
as a great quantity of Salt will make the water acquire a 
e greater degree of heat than that of pure boiling water, 

deal of the heavy Oil of the vegetable will be raiſed 
by ſuch a heat, mix with the Eſſential Oil, deprave it, and 


make it like thoſe that are adulterated with a mixture of ſome 


heterogeneous Oil, as will be afterwards ſhewn. | 

_ When every thing i is prepared for diſtillation, it is proper, 
as directed in the proceſs, to apply at once a flaming fire, 
briſk enough to make the liquor boil immediately: for, if the 
water be kept long heating before it be made to boil, the 
Eſſential Oil, which cannot rife without the heat of boiling | 
water, will, by a leſs degree of heat, be only agitated, daſh- 
od about every way, and churned as it were; * Which means 
it will be divided into very minute particles, and diſperſed in 
the water, which will thence. acquire a milky colour: and 
conſequently we ſhall fall into the inconvenience that was 
pointed out above, as happening when we diſtil plants with- 
out having dried them, and while they are loaded with all 


15 the moiſture and ſap that was in them when freſh gathered. 


When the water in the cucurbit boils, it will be known by 
the noiſe that boiling water uſually makes, which is produced 

the numerous bubbles that rife and burſt on its furface. 
The ſpout of the alembic is then ſo hot, that a man cannot 
lay bis finger on it, without ſuch a ſenſation of burning heat 
as is not to be endured. With this degree of heat the water 
diſtils in drops, which ſucceed each other ſo faſt, that they | 
ſeem to form a continued ſmall ſtream ; and this water is re- 
plete with much Eſſential Oil. | 

And now it is proper to weaken the fire ee ſo 


0 50 Jesse it bot juſt ſtrong enough to keep the liquor gently 
- boiling : for if the diſtillation be urged too precipitately, the 


aqueous and oily vapours, being forcibly hurried up by too 
great a heat, may carry along with them ſome parts of the 
plant, which may ſtick in the ſpout, ſtop it up, and endan- 
ger the burſting of the veſſel, or at leaſt the forcing off its 
head, by the exceedingly farefied particles of water, oil, and 
= all 2 1525 to res. at che fame time; and theſe burn- 

4 "OEMS. - 
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ing hot vapours, being diſcharged with impetuoſity, may not 
0 ſcald the operator, but injure his Jungs. 

In ſuch diſtillations it is of conſequence to keep conſtantly | 
cooling the head of the alembic, by frequently renewing the 
water in the refrigeratory, in order to facilitate the condenſa- 
tion of the oily particles. The water in the cooler ought to 
be renewed when it begins to ſmoke very pere ibly. 

Whatever care be taken to ſave as much of 5 Oil as poſ- 
ſible, and to prevent its being left diſperſed in the water, yet 
ſome loſs of this kind cannot be totally avoided: and thus 
the water that riſes in diſtilling the Oil is always more or leſs 
milky, and ſtrongly ſcented, even after it is ſeparated from 
the Eſſential Oil. Yet this portion of the Oil and of the 
odorous prineiple, which is retained” by the water employed 
in ſuch diſtillation, is not therefore loſt: the water impreg- 
nated with theſe principles partakes of the properties of the 
plant from which the Eſſential Oil was drawn, and may be 
uſed medicinally: it is known in Dinumaoy by the title of * 
Diftilled Water of the plant. 

The fame! water may be uſed again, with 8 
diſtilling che Eſſential Oil of a freſh plant of the ſame — | 
becauſe the oily and odorous particles, with which it is im- 
pregnated, joining with thoſe afforded by tbe freih plant, 
form larger molecule, capable of uniting more eaſily, and 
emerging better from the water; and conſequently —— in- 


creaſe the quantity of Oil. Thus the ſame water may be al- 


ways employed in new diſtillations; and; the oſtener it is 
uſed, with the greater advantage may it be uſed again. 

After all the Eſſential Oil is riſen, if the diſtillation be 
continued, and the receiver changed, the liquor that will 
then come off will not be milky, but limpid. It will have 


no odour at all of the plant, but a kind of ſouriſn ſmell; and 


indeed it is a part of the Acid of the vegetable in the ſtill, 
which is elevatetl by the heat of ;boiljng en after wo the | 
ELf-ntial Oil is come over. | 

If you intend to keep the diſted water which hank FR 
as a vehicle to the Eſſential Oil, and deſign it for medicinal 
uſe, great care muſt be taken to ſtop the diſtillation before 


this acid phlegm. begin to, riſe :. for, if it ſhould mix with the 


diſtilled water, it would ſpoil it, and hinder it from keeping; 
probably begauſe it contains one WE ao Are en 
are pic 70 eee N 44 hp 
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To extract the Eſſential Oils of Plants by Diſtillation per 
DEE DVU CE to a powder, or a paſte, the vegetable ſubſtan- 
' ces from which you intend to extract the Eſſential Oil 
by the method propoſed. Lay this matter about half an inch 
thick on a fine, cloſe, linen cloth. If it be dry and hard, 
expoſe the cloth containing it to the ſteam of boiling water, 
till the matter become moiſt and foft. Then lay the cloth, 
with its contents, over the mouth of a very tall cylindrical 
glaſs veſſel, which is to do the office of a receiver in this di- 
ſtillation; and, by means of a piece of ſmall pack- thread, 
faſten down the extremities of the cloth, by winding the 
thread ſeveral times over them and round the veſſel; in ſuch 
a manner, however, that the cloth be not tight, but may 
yield to a ſmall weight, and fink about five or fix lines deep 
into the veſſel over which it is faſtened. Set this recipient 
in a larger veſſel, containing ſo much cold water as will 
reach half way up the cylindrical veſſel; which, having little 
in it but air, muſt be ballaſted with as much lead as will fink 
it to the bottom of the water. e 
On the cloth containing the ſubſtance to be diſtilled ſet a 
flat pan of iron or copper, about five or fix lines deep, that 
may juſt fir the mouth of the glaſs veſſel over which the cloth 
is faſtened, ſo as to ſhut it quite cloſe. Fill this pan with 
hot aſhes, and on theſe lay ſome live coals. Soon. after this, 
_ you will ſee vapours deſcend from the cloth, which will fill 
the recipient, and drops of liquor will be formed on the un- 
der fide of the cloth, from . whence they will fall into the 
veſſel. . Keep up an equal gentle heat till you perceive no- 
thing more diſcharged. Ihen uncover the recipient: you 
will find in it two diſtinct liquors; one of which is the 
phlegm, and the other the Eſſential Oil of the ſubſtance di- 
ulled. VV „ 


OBSERVATIONS 


Tuk apparatus for Aiſtilling above deſcribed is very conve- 
nient, when we have not the veſſels neceſſary for diſtilling 
with water, or when we want to obtain the Eſſential Oil of 
any vegetable ſubſtance in much leſs time. The aqueous 
and oily parts of the ſubſtances diſtilled in this manner, be- 

| | ing 


* 
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ing rarefied by the heat of the fire placed over them, cannot 
aſcend upwards, becauſe they are cloſe confined on that ſide; 
and, moreover, the fire which rarefies them poſſeſſing all the 


upper part of the veſſel in which they are contained, they 


are forced to fly from it to the place which moſt favours their 
condenſation: and this determines them to deſcend: in the 
recipient, here they meet with a, coolneſs that condenſes 
and fixes them. It was with a view to promote this con- 
denſation, that we ordered the lower oo of the TEEN 
to be ſunk in cold water. 

Cloves are one of thoſe ſubſtances white Effneial Oil is beſt 
obtained- by this method. In the ſame way alſo may be drawn- 
the Efſential Oil of Lemon-peel, Citron-peel, Orange-peel, 
Nutmegs, and ſeveral other vegetable ſubſtances: but you 
muſt be cautious of applying too ſtrong a heat; for in that caſe 
the Oil, inſtead of being white and limpid, acquires a red, 
dark- brown, blackiſh colour, is burnt, and ſmells of empy- 
reuma : and, on the other hand, if you do not apply a pro- 
per degree of heat, you will ſcarce get any Oil at all. It is 
the ſureſt, and therefore the beſt, way to diſtil theſe Oils 
with water in an alembic. And indeed the diſtillation per 


deſcenſum is ſeldom uſed, but out of curioſity to try its Nee 


or on be enn occaſions as. LN no nen e 
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Infuff ng, DecoTions, and wir hr of Plants. 


Mir ſome water boiling- bor; and hw ell it off ths f 


fire. When it ceaſes to boil, pour it on the plant of 
which you defire to have the Infuſion; taking care there be 
enough of it to cover the plant entirely. Cover the veſſel, 


and let your plant lie in the hot water for the ſpace of balf 
an hour, or longer, if it be of a firm cloſe texture. Then 


pour off the water by inclination : it will have partly acquir- 


ed the colour, the ſmell, the taſte, and the virtues ol W 


plant. This liquor is called an Infuſion. 


To make the Decoction of a vegetable ſubſtance; * * 
into an earthen pan, or into a tinned copper veſſel, with a 
quantity of water ſufficient to bear being boiled for ſeveral 
| hours, without leaving any part of the plant dry. Boil your 
plant more or leſs according to its nature; and then pour off 


10 water "Ay gs IR png water is devs eln aero 
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"OFSERVATIONS. 


N e Aan, eſpecially tekaws boiling hot, is eee of at. 

ſolving not only all that is purely ſaline in vegetables, but 
alſo a pretty conſiderable quantity of their Oil and of their 
earth, which, by contracting an union with the faline parts, 
have formed ſaponaceous, gummy, and mucilaginous com- 
pounds, that are ſoluble in water. After violent and long- 
continued boiling, therefore, there remains nothing in the 
plant but the pureſt oily part, and ſuch as is the moſt fixed, 
that is, the moſt cloſely united with the earth of the plank; 
J ſay, the moſt fixed: for ſome part of the oily matters, 
though not ſoluble in water, may be feparated by the action 
of boiling water, when thoſe matters abound greatly in the 
vegetable decocled; as we have ſeen happen to the Fat Oils 
of certain vegetable matters; but in that caſe theſe oily mat · 
ters float _ the Decoction, and do not conſtitute a PR 
it.. 
From what we 1955 ads ſaid; cpeking the analyſis of | 
plants, it ſeems evident, that, if thoſe decocted be ee 

rous and contain an Eſſential Oil, the Decoction will con- 
tain none, or at moſt but very nrrle, of their Effential Oil, 


odr their odorous principle; ſeeing, we know that theſe ſubſtan- 


ces cannot bear the heat of boiling water, without being car- 
ried off and entirely diſſipated by it. Therefore, when we make 
a decoction of an aromatic plant, containing an Eſſential Oil, 
we may be aſſured that it will not poſſeſs the virtues, einher 
of the odorous part, or of the Eſſential Oil, and that it will 
have none but thoſe of the other more fixed Wade of the 
plant, with. which it may be impregnated. ton 
of ſuch a plant perfectly reſembles the water left in the eu- 
curbit, after diſtilling its Eſſential Oil. But for thoſe plants 
in which there are no ſuch volatile parts, or whoſe virtue 
doth not reſide in thoſe principles, ſuch as aſtringent and 
emollient plants, for example, that owe their properties 
wholly to an earthy Salt, or to a mucilage, they are: capable 
of communicating their whole virtue to the —_ in which 
they ate infuſed or decocted. 

If, on ene hand, the Salts ol mh Pat p mation; | 
of the principles of thoſe plants ſoluble in water, ſuch as part 
of their Oil and their earthy which if they were pure would 
not difſolve therein z on the Ne hand, ae: principles, 

| | : | being 
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being of theit own nature indiffoluble im watery) binder the 


Salts, by the union they have contracted together, from di- 


ſolving in it ſo eaßly, ſo ſoon, and in ſueh quantities, as- 1 
they were pure. This is fo true, that water, though boiled 
long and violentlyy is far from extratting” out of plants all 
thoſe parts that it is capable of diſfolving. If, after-boiling'a' 
plant in water, as directed in the proceſs, this water be pour; 


ed of, freſh water added, and à ſecond decoction made in 


the ſame manner as the firſt, the water of this latter deeoc- 
tion will, by that means, be almoſt as ſtrongly impregnated 
with the principles of the plant as the former was. Mr. 
Boerhaave was obliged to make twenty ſueteſſive decoctious 
of the ſame plant, to wit, Roſemary, before the water came 


off the plant colourlets and infipid'; in A ney yo as i. 15 


before the plant was boiled in it. 
Mr. Boerhaave obſerves, that a plant, ofhew having. aus 
given out all that water cat! diſſolve, ſtil retains exactiy 


the ſame form that it had before it underwent” any of che 


many boilings neceſſury to exhauſt it; that its'*colour; from 
being green at firſt, becomes brown; and that the plant, 
which when green is lighter than water, or at leaſt doth not 
ſink in it, is heavier after this operation, and falls to the 


bottom. This is a proof that the water hath extracted out 


of the plant its lighteſt ſubſtances, aſſuming their places it- 
ſelf, and that it hath left nothing but its heavieſt principles, 

namely, its fixed oil and its earth. We ſhall an ere exas 
mine more PRONE theſe remains of plants exhauited by 


water. . a ne TE e eee CS 


If the Loa ad Decodtions _ ola be filtered, and 


evaporated in a gentle heat, they become Extras, that may 


be kept for whole years, eſpecially if they be evaporated to a 
thick conliſtence z and better ſtill if they be evaporated to 
dryneſs. * 
— what bath del fall concerning Ss 8 De- 
coctions, and Extracts of plants, it follows, 1. "That: Indus 


ſions and Decoctions of aromatic plants do not furniſh a 


complete Extract of thoſe plants; becauſe they do not con- 
tain the volatile and odorouy parts, in whieh the principal 


virtue of ſuch plants uſually reſides. If therefore you de- 


fire to make Extracts of ſuch vegetables, that hall habe nb 
defect, you muſt employ their juices drawn by expreſſion, ot 
water impregnated with their principles by the means of ee 
turation, and evaporate the iiquor by ſpreading 1 it over a great 
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en the evapotation, which muſt be effected by the heat of the 


ſun alone, or the well-tempered warmth of a ſtove. 
2. It may alſo be inferred, that water alone, aided by he 
egree of heat it is capable of acquiring by being made to 
boil, is not ſufficient to effect the complete analyſis of a plant; 
| fince not only ſome of its principles are ſtill left combined in 
it, though exhauſted as much as it can be by boiling water; 
but alſo ſeveral of the ſubſtances extracted from it by water 
are compounds of ſome. of the principles of the plant, and 
ſuſceptible of a much more accurate analyſis; as we {ſhall be 
convinced when we come to examine the effects which a de- 
gree of heat ſuperior to that of boiting water is able to pro- 
duce on entire plants, on their Extracts, and on their re- 
mains exhauſted as much as they can be by boiling water. 
But before we enter on that part of the analyſis, it is pro- 
per to conſider the experiments and combinations that may 
be made with the principles we have already obtained; in 
order to diſcover their nature, and in ſome meaſure analyze 
even them. Eſſential W in een ae, to be thus 
examined. N 
We alſo obtain from certain plants, with a degree of heat . 
leſs than that of boiling. water, a Volatile Alkali, which ex- 
iſts formally in them: but as theſe plants, when analyzed, 
yield principles different from thoſe we obtain out of all other 
vegetable ſubſtances, and as they reſemble animal en, 
we e refer nos COTM to a diſtinct en q 
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Of Orrnations on 1 ESSENTIAL Outs 


POISON PROCESS I FT 
an, The Ref ification of Efential Oils. 1 650 The 0 


JUT. into a cucurbit the Eſſential Oil you propoſe to rec · 

| tify. Set the cucurbit in a halneum marie. fit to it a 
head of tin, or of copper tinned, together with its refrigera-- 

tory; and lute on a receiver. Make the water in the bath 

boil, and keep up this degree of heat till nothing more will 
come over. When the diſtillation is e * will find 

| in 
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Ld 2 Y "* * e e nb 7 ut ors 
in the receiver a rectified Eſſential Oil, which will be clearer, 
thinner, and better ſcented, than before it was thus re-diftil 


led; and in the bottom of the cucurbit will be left a matter 


of a deeper colour, more tenacious, mote r and of 2 


& * 


lens grateful ſmell. GOO OE en ob F 


OFSERVATIONS. F 


Basa ba Oils, even the pureſt, the beſt pb and 
wo: thinneſt, ſuffer great changes, and are much impaired b 
growing old: they gradually turn thick and reſinous; their 
| ſweet grateful ſcent is loſt, and ſucceeded by a more difa 
able ſmell, ſomewhat like that of Turpentine. The cauſe of 
theſe changes 1 is, that their fineſt and moſt volatile patt, that 
which contains moſt of the odorons principle, is diſhpated 
and ſeparated from that which contains leaſt of it; which 


therefore grows thicker, and comes ſo much the nearer to 


the nature of a reſin, as the quantity of Acid, that was di- 
ſtributed through the whole Oil before the diſfiparion of the 
more' volatile part is, after ſuch diſſipation, united and con- 


centrated in the heavieſt part; the Acid in Oils being much 
leſs volatile than the odorous me to which alone they _ ; 


| their levity. 

Hence it appears what precautions are to be uſes for pre 
ſerving Eſſential Oils, as long as poſſible, without ſpoiling. 
They muſt be kept in a bottle perfectly well ſtopped, and al- 
ways in a cool place, becauſe heat quickly diſſipates the vo- 


latile parts. Some authors direct the bottle to be 1 your: 


water. | 
If theſe Oils ſhould grow thick 0 cee by age, yer 
they are not to be thrown away. We ſhall ſhew, in the ana- 


lyſis of Balſams and Reſins, that, from theſe thick and: even 


ſolid ſubſtances, Eſſential Oils may be drawn, as' thin and 
as limpid as from plants. Eſſential Oils, thickened by time, 
may therefore be treated like Balſams, and actually analyzed, 


by ſeparating all the ſubtile odorous matter they contain from 


their thick acid parts. For this purpoſe they need only be 
diſtilled with a degree of heat juſt ſufficient to elevate the 
thin odorous parts, without raiſing the thick matter. 
Tue reſidue left at the bottom of the veſſel, becauſe ir 
could not rife in diſtillation, is much thicker and leſs odor- 
' ous than the Oil was before 'reCtification. The reaſon of 
this is evident, and follows from what hath juſt been ſaid. 
Chis remainder diſſolves in Spirit of Wine more readily, and 
in 1 greater quantity, than the light ur drawn from it; — 
caule 
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cauſe it contains wore Aeid, and becauſe Oils owe their ſo- 
Iubility in this menſtruum to their Acid ae as is proved 3 in 
our Memoir on Oils already quoted. 

When we come to treat of Reſins, we mall inquire more 
particularly what this remainder is, and what principles it 
yields when analyzed: in this place it is ſufficient to take 
notice, that though all the Oil. of zvhich it made a part came 
over at firſt with the heat of boiling water, yet it cannot now 


be raiſed by the ſame degree of heat in diftillation ; becauſe 


it is not now combined with the principle of odour whigh 
gives: the Oil irs volatility, and becauſe it is rendered fluggih 


y.-being clogged with too great a proportion pf, Acid. w44t 


From what hath. been already ſaid, it muſt; be concluded, 
ohas Eſſential Oils ſuffer great diminution by being reCtifieds 
and that in proportion to the quantity, of reſinous matter left 
behind. All this reſinous matter, while combined with a 
proper quantity of the odorous principle of the plant, (chat 
is, at the time of its being diſtilled, and a little while after), 
was really an Eſſential Oil: the change ot its nature, there- 
fore, is entirely owing to its having loft that principle, ayer 

An Eſſential Oil, though-rectibed, is ſtill as apt to change 
and be ſpoiled as belore, becauſe it ſtill continues to loſe its 
odoròus principle by degrees. After ſome time, therefore, 


it requires a ſecond rectiſication, which again lefſens its quan- 


tity. In. ſhort, it is plain that Oils will, in a number of 
years, greater or ſmaller. according to their nature, and the 


manner in which chey are kept, be wholly changed, and me- 


tamorphoſed into a refingus matter, from which no thin Oil 


can be drawn with the heat of boiling water: and this is a 


proof of the fugacity of that odorous principle, or Spiritus 
Redder, of plants, which, when united with their lighteſt 


Oil, gives it the character of an Eſſential Oil. 


This reſinous matter, to which Eſſential Oils are finally: 


reduced, being ſubjected to repeated diſtillations, with a de- 


gree of heat ſuperior to that of beijing water, is ſtill capable 
of yielding a certain portion of a thin, limpid, ſweet- ſcented 
Oil, which is as light as an Eſſential Oil; as we obſerved 
before-is the caſe wich Fat Oils drawn by erpreſlon: but the 
thin Oil obtained by this means, though it poſſeſſes al moſt 
all the properties of an Eſſential Oil, is not for all that a 
genuine one; ſeeing it hath not the ſame odour with the P35 
from which it was originally drawn. EAT 

Eſſential Oils muſt be rectified in dc ale N as | 
ordered in the proceſs: for, as ſome of the Oil touches the 
hace of the veſſel in the operation, if that veſlel be * 
1 : otter 


i 


Chap. 3. PRACTICE 65 CNYMISTRY. jag. 


hotter than boiling water, the thick matter will riſe with the 

thin Oil, which therefore will not be rectified. 
ReQification is of uſe not only for procuring to Efſential 

Oils the tenuity and levity they may have loſt by age, but 


alſo to ſeparate them from other oily matters with which they 
may be adulterated. If, for inſtance, an Eſſential Oil be 


not properly diſtilled; if, by the addition of too much Salt, 
the water have acquired a degree of heat greater than that of 
pure boiling water, and if, in "conſequence thereof, ſome of 
the heavy Oil of the plant have riſen with the Effential-Oil, 
and mixed therewith, the Eſſential Oil may, by rectification, 
be ſeparated from this heterogeneous Oil; which, being hea- 


vier and'incapable of riſing with the heat of BO boiling wa- 
ter, will remain at the bottom of the veſſel. 


The effect will be the ſame, if your Effential Ot be fali- 
fied with a mixture of any Fat Oil, as is often the caſe: for, 


ſome of them being extremely dear, the vender frequently 


adds a portion of Fat Oil to increaſe the quantity. For this 


purpoſe Oil of Ben is generally uſed: 
When an Eſſential Oil is thus falſified with a mixture of 
any Fat Oil, it may be diſcovered by letting a few drops of 


it fall into rectiſied Spirit of Wine; which will düllolre the 

Eſſential Oil only, leaving the Fat Oil quite untouched. 
Eſſential Oils are ſometimes falſified by mixing them with 

a certain quantity of Spirit of Wine. Ibis fraud doth not 


render their ſmell leſs fragrant : on the contrary, it becomes 


rather more agreeable and quicker. / In order to try an Oil 


ſuſpected of being falſified in this manner, drop a little of it 


into very clear water. If a milky cloud appear in the water, 
be aſſured the Oil is mixed with Spirit of Wine: for as this 
liquor unites more readily with water than with Oil, it quits 
the Oil with which it was mixed to incorporate with the wa- 


ter: mean time a good deal of the Oil that was diffolved by 


the Spirit of Wine, and is now ſeparated from it by the in- 


tervention of water, neceffarily remains diſperſed through 


this water in very ſmall particles; and theſe form BE milky 
cloud produced on this occaſion. 


An Eſſential Oil may alſo be i with abi 72 
ſential Oil that is much more common, and of much Jef 5 


value. Thoſe who practiſe this fraud generally employ N 
of Turpentine for that purpoſe, on account of its cheapneſs 


and tenuity. The cheat is eaſily diſcovered, by moiſtening 
a linen rag with the Oil ſuppoſed: to be thus falſified, and 
then holding the rag a little before the” fire, which preſently 


Ui pates the odorous * of the falſified Qil. This odour, 


{ 
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which prevented our diſtinguiſhing that of che Oil of Tur- 
pentine, being vaniſhed, the peculiar ſmell of the Turpen- 


tine, Which is much more permanent, remains alone „ and i is 
ſo perceptible that it cannot eaſily be miſtaken... 


Thoſe who are much accuſtomed to ſee and examine Ec. 


ſential Oils, have ſeldom ovcafion to make the experiments 


here propoſed for diſcovering their qualities. A certain de- 
gree of thickneſs, partaking of unctuoſity, in an. Eſſential 
Oil, convinces them that it is falſified with a Fat Oil: on the 
other hand, a greater degree of tenuity, together with a 
quicker ſmell, than a pure Eflential Oil ought to have, dil- 
covers the admixture of Spirit of Wine. Laſtly, any one, 
whoſe ſenſe of ſmelling is not very dull, will eafily diſcover 
the odour of the Oil of Turpentine, though a 25 that 
of. _ EMncial Oil with wes 4 it is ene Fn iP 


PROCESS II. 


To Fre Oits by combining them with Rs concentrated 
Acid eee, Gul. of . Nee C3 21644 

IX together, in a glaſs, quad parts of condenreid 

Oil of Vitriol, and highly ſmoking freſh- drawn Spi- 
nt of Nitre: pour this mixture at ſeveral times, but ſudden- 
ty, on three parts of Oil of Turpentine, ſet for that purpoſe 
in a glaſs baſon. By a part here muſt be underſtood a dram 
at leaſt. A moſt violent commotion, accompanied with 
fmoke, will immediately be raiſed in the liquors, and the 
whole will take fire in an Inſtant, flame, and be ene e, 


OBSERVATIONS. 


' Tarn js not in Ch ymiſtry A henomenom more extraot - 
dinary, and more png gy than the firing of Oils by mix- 
ing them with Acids. It could never have been ſuſpected 
that a mixture of two cold liquors would produce a ſudden, 
violent, bright, and laſting flame, like that we are at preſent 
considering. Beccher gave notice, in his Phyſica ſubterra- 
mea, that highly rectified Spirit of Wine would be ſet on fire 
by mixing it with highly concentrated Oil of Vitriol. 

Afterwards Borrichius, -a Daniſh Chymiſt, Publiſhed a 
CEO for kindling Oil of Turpentine, by mixing it with the | 

itrous Acid, as we find in the Philoſophical 'CranſaCtions 
of 256 eee for the year we 1. Moſt Chymiſts have we 

trie 


= TY 


making the experiment. Cons e not eee 
Tournefort had ſucceeded, a little before Homberg, in 
ring, not Oil of Turpentine indeed, in which he always 


1 
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tried to repeat thoſe experiments, and particularly to fire the 
Oil of  Turpentine by mixing it with Oil of Vitriol, or 


Spirit of Nitre z but to no purpoſe, when they made uſe of 


the Oil of Vitriol, till Mr. Homberg told us, in the Me- 


moirs of the Academy of Sciences for 17 1, that he had 
fired Oil of Turpentine by mixing it with Oil of Vitriol. 
To make the experiment ſucceed he requires, „That the 


« Oil of Vitriol be dephlegmated as much as poſſible, and 
« that the Oil of Turpentine be the laſt that comes over in 


« diſtillation, which is thick like a ſyrop, and of a dark» 
« brown colour; for that which is white, and riſes at the 


« beginning of the diſtillation, never takes fire.” Theſe are 


his own words: but no body elſe hath ever ſucceeded in 


failed, but the Oil of Saſſafras, by mixing it with an equal 


quantity of well dephlegmated Spirit of Nitre. Homberg 


came afterwards, as appears by the Memoirs'of the Academy 
for the year 1702, to fire with Spirit of Nitre the Eſſential 


Oils of the aromatic plants of India; and in 1706 Mr. Rou- 
viere fired, with Spirit of Nitre, the empyreumatic Oil of 


Guaiacum. While this Oil of Guaiacum is burning, 3 
porous ſpongy body riſes from the midſt of the flame, to the 
height of about two feet above the veſſel. „ 


Laſtly, ſeveral years after all theſe diſcoveries, Meſſrs. | 


Geoffroy and Hoffman, the one at Paris, and the other at 


Hall in Saxony, found a way to fire the Æthereal Oil of 


Turpentine, each by a different proceſs z yet agreeing in this, 


that they both combined the Vitriolic Acid with the Nitzous, 


and with this compound Acid fired that Æthereal Eſſential 
Oil, which. is one of the thinneſt, and, probably for chat 
very reaſon, the moſt unfit to produce a flame with Acids. 


I The moſt celebrated Chymiſts, as appears from this ſhort. - 
— in firing Eſſential Oils; 


account, have employed t | 
but no. body, attempted the experiment on Fat Oils. It was 


not ſo. much as ſuſpected that they were capable of taking ſire 


after this manner, till in 1745.4 read before the Academy 


a Memoir on Oils, :which I have already mentioned, and in 


which I expreſs, myſelf thus gd nb gy 
«I put two ounces and a half of Walnut Oil into the 


bottom part of a broken retort, having the figure of a cap, 


«« or-concave hemiſphere; and poured thereon i ounces of 
« ſmoking Spirit of Nitre. It was ſcarce, put in when. a 
conſiderahle ebullitio raul: with a very thick n, 
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« J found it continually increaſing, and very faſt too, I re- 
« tired a little, that I might obſerve the event without dan- 
« ger. This caution was not unneceffary: for immediately 

the whole mixture blew up as high as the cieling, with a 
« noiſe like the diſcharge of a muſket. Nothing was left in 
« the veſſel but a black matter, which ſtill continued to boil 
a little and run over, and at laſt remained very rare, 
« ſpungy, and as full of holes as a honeycomb : its conſiſt- 
44 ence alſo was ſuch that it did not ſtick to 1 fingers 
« when I handled it. 

« As Mr. Geoffroy, who firſt found the means of firing 
& the natural Balſams, obſerved in them a ſimilar exploſion 
on that occaſion, it appears that my Oil was very near 
« taking fire in this experiment: which makes me preſume 
« that we may at laſt ſucceed in firing Fat Oils likewiſe, and 
« conſequently all others; ſeeing theſe have always been 
4% looked upon as the moſt unlikely to produce that pheno- 
« menon. I imagine that, to-accompliſh this, nothing more 
<« is neceſſary than to make uſe of ſufficiently great quanti- 
de ties, and to order it fo that the ſurfaces of the liquors, 
« where they come into contact, may be of a large extent.” 

Aſterwards, in 1747, Mr. Rouelle read before the Aca- 
deny a Memoir on the accenſion of Oils by Acids. That 
Memoir contains a great number of curious experiments, and 
peculiar manual operations defcribed very diſtinctly, from 
which there refults a general method of firing without fail, 
not only Eſſential Oils, but even any Fat Oil whatever: ſo 
that my conjecture, concerning the poſſibility of firing theſe 
latter Oils, mentioned in my above- cited Memoir of 1745, 
is now changed i into a certainty. I ſhall proceed to explain 
+ how I conceive theſe accenſions are brought about, and en- 

deavour to account for the phenomenon from ſuch cauſes as 
to me ſeem the moſt probable. ' © 

A due attention to the phenomena produced boy mixing 
Oils with Acids will enable us, I imagine, to diſcover the 
natural caufe why the Oils take fire. It is certain, and de- 
monſtrated by the moſt deciſive experiments, chat the friction 
of ſeveral bodies rubbing againſt each other produces heat; 
and that when theſe bodies are combuſtible, and the heat 
produced by their friction riſes to a certain degree, they take 
fire. This, in my opinion, is what happens to Oils when 
mixed with concentrated Acids. When theſe two ſorts of 
ſubſtances ruſh into union with rapidity, as in the experi- 
ments under conſideration; there muſt neceſſarily be a great 
friction among their parts. 7 aa friction produces the heat 


K 0 4 8 | obſerved 


ing the Oil. 
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obſerved at the time of their union. The more concentrated 
the Acids are, with the greater violence and rapidity do they 
act upon the Oils, and the greater is the heat raiſed. If the 


Acids be concentrated to ſuch a degree as to produce, b7 | 


uniting with the Oils, a heat equal to that of an ignited bo- 
dy, the combuſtible ſubſtances that are expoſed to it, which 
in this caſe are Oils, muſt needs take fire and flame. 
The heat produced on this occaſion is ſo great, that, even 
when the inflammation doth not take place, if you touch the 
ſurface of the Oil with your finger, as ſoon as the Acid hath 
had its effect, you will find it burn you like a live coal. 
Two pieces of wood, rapidly and violently rubbed againſt 
Wen: other, take fire. What is it that is kindled in this 


caſe? It can be nothing but their Oil: for they contain no 


other combuſtible principle. Why doth this Oil take fire? 
I do not think it poſſible to aſſign any reaſon for it, but the 
heat produced by the friction of the pieces of wood contain- 
If, when Oil is diſperſed in a body, of which 
it is only one component principle, and conſequently mixed 


with many ſaline, aqueous, and earthy parts, that are not 5 
inflammable, but, on the contrary, make the Oil leſs ſo, the 


Oil nevertheleſs takes fire, and burns when agitated by a 


ſufficient degree of heat; why ſhall not this very Oil, when 
ſeparated from the mixt of which it made a part, hen unit- 
ed into one diſtinct maſs, and entirely, or almoſt: entirely, 


freed from the heterogeneous, incombuſtible parts with which 
it was combined, and conſequently now more inflammable 


than before; why, 1 fay, ſhall it not take fire, when expoſed 
to a degree of heat equal, or rather ſuperior, to that which | 


is ene by rubbing two pieces of wood together? 

Let us now examine the phenomena produced when Oils 
are fired by Acids, all the circumſtances that favour. or hin- 
der their acgenſion, and ſee af they agree. _ the en 
tion here ofrered. 


Firſt, no ſort of Oil will take fre nd any Acid erer - 


that is not highly concentrated; for weak Acids act but fees 
bly on Oils, and diſſolve them lowly ; ; fo that the friction 1s 
neither quick nor violent, and conſequentiy provuges Gs 


faint a heat, far below the degree of ignition. 


Secondly, no inflammation is produced when Acids — 
Oils are mixed j in too ſmall quantities; but the more Acid 
and Oil you mix together, the greater is the certainty of ſuc- 
ceeding: for the heat is exactly in proportion to the friction 
that produces i it; and the total quantity, or amount, of this 
N is ſo much the greater, as there are more particles 

"TY 
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rubbing againſt each other at the ſame time. So that if a 
very ſmall quantity of Acid and Oil be mixed together, there 
will be but a very ſmall quantity of friction, and conſequent- 
ly a very ſmall quantity of heat; and in that caſe no inflam- 
mation. It was with a view to avoid: theſe inconveniencies, 
and to procure the oppoſite advantages in as great a degree 
as poſlible, _ in the paſſage above quoted from my Me- 
moir of Oils, I propoſed mixing together large doſes of Acid 
and of Oil, as one of the means by which we a — 
in the agcenſion of Fat Oils. 

Thirdly, the figure of the veſſel, in which the two Baume 
are mixed together, is not a matter of indifference. A wide - 
ſpreading veſſel, of a large diameter with reſpect to the quan- 
tity of liquor it is to contain, favours the inflammation 
much more than one of a ſmall diameter. Nay, it may not 
ſuoceed at all in too narrow a veſicl, though all other cre 

outaaycts be properly attended to 2 
The reaſon of this is, that the activity of heat 9 
by friction is not in proportion to the ſucceſſive, but to the 
fi multaneous frictions : for the heat actually produced by the 
frictions of an hundred particles, rubbing — againſt 
each other, with intervals ſufficient to let the beat go off, al- 
moſt as faſt as it is generated, would be equal to the friction 
of a ſingle particle only; whereas the heat actually produced 
by the friction of the ſame number of particles, all rubbing 
againſt each other at the ſame inſtant, would be equal to the 
frictions of all the particles taken together, and conſequently 
an hundred times more active than the other *. This being 
laid down; it is eaſy to conceive how a large veſſel favours 
the accenſion more than a ſmall one. It is certain that two 
| liquors which mutually preſent large ſurfaces to each other, 
at the inftant of their being mixed together, touch each other 
at one and the ſame time in a much greater number of points, 
than if each had but a ſmall ſurface; and conſequently that 
they muſt unĩite much ſooner, and with m_— wu pe in 
the e px n n landen e ite 
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dae I believe this propeſui tion is not ftrialy true: for it appears to = that, 
in order to make the heat, produced by the ſimultaneous frictions of an hun- 
&red particles, an hundred times more active than that, produced by the ſue - 
ceſſive frictions of the ſame number of particles, it is nechſary that the fimnl- 
taneous frictions ſhould. act all together in one ppigt or center ; which is im- 
poſſible. But, as the partieles that rub #gainft-euch other, In 7 e preſent caſe, 
are very near and contiguous, it is flill true that the heaty reſulting from their 
. Gmultaneous ftictions, is much more active than that . by. Ac" 
1 5 ; which is 9 or our ar preſent purþole. 20 . 
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With theſe views, and in order to give the liquors n 
I recommended it as what would 


are heavy 


fluid do not 


vantageous diſpoſition, I 


greatly promote the- inflammation. of Fat Oils, to order. the 
liquors ſo, that, at the moment of their mixture, a large ſur- 


face of each might come into contact with the other. 


(1H 


Fourthly, if we reflect on the experiments hitherto made 


for kindling Oils by Acids, we ſhall eafily be convinced that 
all Oils are not equally apt to be fired; and that light, æthe- 


real, very thin, Eſſential Oils do not produce this phenome- 
non fo readily and ſo ſurely, as thoſe of the fame; lind that 


mixed with Acids. 


Mr. Homberg ſays pabtvely i in che abore⸗ cited . of | 


and thick, 'or at leaſt Joon. grow thick une being 


his Memoir, that he never could ſucceed in ſetting fire with 
the Acid of Vitriol to the white, æthereal Oil of Turpen- 


tine; that is, to the lighteſt which comes over firſt in diſtil- 


lation; but that the very ſame Acid ſet: fixe to 4 that which 
comes over laſt in diſtillation, which i is thick like a 1yr0ps 


«. and of a dark- brown colour.“ 


All the experiments by which Oils hovk been fired,: How 
thoſe of Beccher and Borrichius down to thoſe of Geoffroy 
and Hoffman, were made on the Eſſential Oils of the aro- 
matic plants of India, which are the heavieſt we know, aud 


on the empyreumatie Oil of Deu, d beludes _— . 


very ponderous, is alſo very thick. g. 


Now theſe ſingular effects likewiſe. ae penn * 


with our explanation. It is certain that the 


parts of a heay 
yield to any impulſe or ſhock, ſo eaſily as th 


of a lighter fluid; juſt as — parts of a thick, viſcous fluid 
undoubtedly reſift-any attempt to ſeparate them, ſo much the 


more the nearer; the conſiſtence of that fluid is to falidity, or 


the further it is removed from the ſtate of fluidity. Nom 


the more reſiſtance the Acid meets with in ſeparatin 
dividing the 


aud 


parts of the Oil, as it muſt. do to diſſolye them, 


the more conſiderable will be the force and motion wick 
which it muſt neceſſarily act to ſurmount thoſe; obſtacles; 


beſides, as experience teaches us that the denſity and viſeidi- 


ty of the Oils do not, at leaſt. to ſenſe, diminiſh the quick- 
neſs and activity which the Acid exerts in uniting with 
them; the greater therefore muſt be the colliſions, friftions, 
and heat produced: and this RP thews why heavy, thick 


Oils take fire; in this caſe, more 
are fluid and light. 


een 


It may here be objected, chat Fat-Oils, dd are thicker 


and 3 chan KK, — take fire neverthe- 
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leſs with greater Affculey." This objection is eafily anſwers 
ed, by obſerving, that when we' ſay Acids fire heavy thick 
Oils with more eaſe than thin light Oils, this poſition muſt 
be reſtricted to Oils of the ſame kind, on which Acids 
have an equal, or nearly equal, action; that is, to ſuch Oils 
as differ from each other in no other es but their thick- 
neſs and weight. / | 

For example, Mr. b who 'could by no means ſer 


| Py with Oil of Vitriol, to the Oil that riſes firſt in the di- 


ſtillation of Turpentine, found that the fame Acid would 
fire the Oil that comes laſt over: and therefore it is reaſon- 
able to attribute his ſucceſs, in firing this laſt Oil, to its be- 
ing thicker and heavier than the former; ſeeing theſe two 
Oils are in other reſpects of the ſame nature; that Acids 
have an equal action on both; and that they differ from each 
2 only in the qualities ſpecified above: ; 
But it is evident, that, if the Oils compared ee be 
of different kinds, and differ from each other, not only in 
weight and thickneſs, but alſo by containing different prin . 
ciples,, of, at leaſt; the ſame principles combined differently, 
and in different proportions, the aCtion of any Acid on tho : 
Oils muſt alſo be different; and that regard muſt be had 
therets i in determining their- degrees of inflammability. 
Now all this is applicable to Fat Oils, When compared 
with light Eſſential Oils, in point of inflammability. If all 
theſe Oils were of the ſame nature, and differed from each 


other in weight and thickneſs only, the objection drawn from 


Fat Oils, which though thicker than Efferitial Oils do not 
take ſire ſo eaſily, would be a very good one, and fact would 


be againſt our reaſoning. But this is far from being the 
caſe: the properties, as well as the analyſis, of Fat Oils thew 


their nature to be very different from that of Eſſential Oils; 
that there is more water in their compoſition; and that they 
are full of a mucilaginous or gummy principle, which muſt 
greatly obſtruct their inflacmability, and n action of Acids 
upon them. 

None of the effects, therefore, that Amend the firing of Oils 
with Acids, is repugnant to our way of accounting for the 
phenomenon, which is one of the moſt beautiful in all Na- 


tural Philoſophy. To conclude this important ſubject, no- 


thing now remains but to conſider the eifects produced = 
the Vitriolic Acid in theſe accenſions. 
This Acid, though of a ftronger nature, and capable of | 


being more highly concentrated than the Nitrous Acid, ſeems 
| 2 889 leſs EE produce a flame with Oils. Indeed 


* 


Nitre, it will be extinguiſhed as if 17 in pure water. 


Chaps. PRACTICE es CHYMISTRY. | 


Mr. Homberg fired Oil of Turpentine by mixing it with Oil 
of Vitriol: but I do not know that the experiment hath: ſue- 


ceeded with any other Chymiſtz on the contrary, moſt of 
thoſe who have tried it affirm, that they never could fire any 


- 


Oil with that Acid alone. „ 
Oils are probably in the ſame caſe as metallic ſubſtances, 
with regard to theſe two Acids. We know that the Nitrous 
Acid diſſolves thoſe ſubſtances with vaſtly more activity and 
violence than the Vitriolic Acid exerts upon them; which 
may depend. either on the diſpoſition and configuration of 
their parts, or on the portion of phlogiſton which, according 
to the opinion of molt Chymiſts, 'is united with the Nitrous 
Acid, is its peculiar characteriſtic, and the cauis of the great 
vivacity with which it diflolves almoſt all matters that con- 
tain the phlogiſton.1 W e TM 
I ſay almaſt all matters that contain the phlogiſton; be- 
cauſe there are ſome ſubſtances that contain a great deal 
thereof, and yet are not at all acted on by the pure Nitrous. 
Acid. Theſe ſubſtances are matters perfectly eharred: that 
is, ſuch as are capable of enduring the greateſt violence of. 
fire in cloſe veſſels, without yielding a ſingle atom of Oil; 
that burn almoſt quite away, yet only grow. red-hot without 
flaming z or at leaſt produce but a very ſmall, flight flame, 
from which it is impoſſible to obtain the leaſt particle of ſoot 
or fuliginoſity; in a word, that contain an inffammable mat- 
ter, but ſuch as is ſit to be an ingredient in the compoſition 
of metallic ſubſtances, to which the peculiar title of the 
Phlogiſton is appropriate lr. as, „ 
1 lay, then, that if the Nitrous Acid be poured on a mere 
coal, perfectly charred, it is impoſſihle for the Acid, be it 
erer ſo highly concentrated, to ſet the coal on ſire, though 
heated before to the greateſt degree that it can poſſibly admit 
of without kindling; and, which is ſtill more remarkable, if 
a live coal he plunged into the moſt highly ſmoking Spiric of 


* 


« * 


] s bag 


But to return to the Vitriolic Acid: it is fingular enough 
that this Acid, which attacks Oils with leſs activity, and for 
that reaſon ſeems leſs ſit to ſet them on ſire, than the Nitrous 
Acid, yet greatly promotes their aecenſion, when mixed with 
that very Acid. This may be owing to its rendering the 
Oils with which it mixes heavier and thicker; or elle, as 
Mr. Rouclle conjectures with great probability, being more 
concentrated than the Nitrous Acid, and having a greater 
allinity with water, it dephle mates the other, and thereby 


* 
þ * 


1 


increaſes its activity; or, lallly, this may ariſe from ſome 
En | Nees other 
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Ba lution of that metal. 


other cauſe yet unknown to us, and perhaps from that by 


which the Acids of Nitre and of Sea-ſalt, which, when ſepa- 


rate and perfectly pure, can neither of them diſſolve Gold, 
are enabled, when combined . to ne a een = 


« 2 3 
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PROCESS III. 


„ 


To bie gerte Oils with Mineral Sulphur. Balſam ef 


Sulphur. This Compoſt tion decompounded. 


zur into a ira one part of Flowers of Solpbort 
pour on them fix parts of the Eſſential Oil of Turpen- 
tine, for inſtance; ſet the matraſs in a ſand-bath, and heat 


It gradually till the Oil boil. The Sulphur, which ar firſt 


lay at the bottom of the matraſs, will begin to melt, and ap- 
pear to diſſolve in the Oil. When it hath boiled in this 
manner for about an hour, take the matraſs from the fire, 
and let the liquor cool. A great deal of the Sulphur that 
was diffolved therein will ſeparate from it as it cools, and 
fall to the bottom of the veffel in the form of needles, muck 
Hke a Salt ſhooting in water. | 

When the liquor is perfectly cold, deten! it from the Sul- 
phur that lies at the bottom of the veſſel: to that Sulphur 
put freſh Oil of Turpentine, and proceed as before: the Sul- 
phur will again difappear, and be diſſolved in the Oil: but 


When the mixture is cold, you will find new eryſtals of Sul- 
Pphur depoſited at the bottom. Decant once more this Oil 


from the cryſtals, and pour on freih Oil to diffolve them: 
continue the fame method, and you will find that about fix- 
teen parts of Efſential Oil are required to keep one part of 
Sulphur diſſolved when cold. This combination is called 
Balſamum Sulphuris Terebinthinatum, if made with Oil of 


Turpentine; Auiſat um, if with Oil of Aniſc-ſceds ; and io 
of others. 


1 * 


OBSERVATIONS. apart 


re ORR Oils 40 hot dove Sulphur; fn ſuch quan- 
tities, and with ſo much cafe, as Fat Oils do. It was ſhewn 
above, that a Fat Oil is capable of keeping a conſiderable 


quautity of Sulphur in ſolution; whereas no leſs than fixteen 


5 119 of Eſſential Oil are required t to OT one part only e ol 


22226 AS in this proceſs. , ee eee eee ee Fas ies 


\ 
. 


. „ | The 


The property which Sulphur hath of ſeparating, in 158 


80 the Eſſential Oil in which it is diſſolved, and falling to 


the bottom of the veſſel in the form of cryſtals,” as the Oit 
cools, proves that it is a kind of Neutral Salt, which, being 
inſoluble in water, becauſe of the great quantity of inflamma- 


ble matter that ſerves it for a baſis, is not to be diſſolved but 


by ſubſtances that actually contain themſelves a great deal of 
inflammable matter; ſuch as Oils and Metallic ſubſtances. *? 
Though the latter are almoſt always ſolid, it nevertheleſs 
üniter with ſeveral of them into regular forms, reſembling 
faline cryſtals in every thing but pellucidity; as appears, for 
example, in ſeveral Pyrites, Antimony, and ſome other ſul - 


phureous minerals. But when it is diſſolved in Oils, eſpe- 


cially in ſuch as are capable of keeping but a ſmall quantity 
thereof in ſolution, and conſequently drop a good deal of ir 
as they cool, it is preciſely in the cafe of one of thoſe Salts 
whereof bot water diſſolves more than cold; that is, the Oily . 

that is ſaturated with as much Sulphur as it can poſſibly take 
up when boiling hot, lets ſome part thereof precipitate as it 

cools; while the Sulphur thus ſeparated from the Oil unites 


into little glebes of a regular figure, and actually eryſtallizes; 


in the ſame manner as Nitre, when boiling water hath dif- 
ſolved as much thereof as it can poſſibly take up, partly ſepa- 
rates from it when it cools, and falls to che bottom of the 
veſſel in ſmall e ey or the: ere OI to 
that Salt. | eff 3608; 

Mr. Homberg made ſome very curious experimonts on 
this combination of Sulphur with an Eſſential Oil. In the 
3 of the n he (gives! ties ann _—_— 

ereo 

« Put your Sulphuc diſſolved by Oil of Turpentine into 
« pretty large retort, becauſe the matter puffs up towards 
« the end, and diſtil with a very gentle heat for twelve or 
« fifteen days and nights. There will come over about two 
„ thirds of the quantity of a colourleſs Oil of Turpentine, 
« and at the ſame time a pretty conſiderable. quantity of a 
« whitiſh ponderous water, as acid as good Spirit of Vitriol. 
“After this, the drops of Oil that come off will begin to 
be red. Then change your receiver, and inereaſe the fire 
« gradually; and in ſeven or eight hours time, with a very 


great heat, force off all that will riſe, ufing a glaſs retort» 


“for your recipient. At laſt, moſt of the Oil will come 


over into the receiver very chick and bigh- coloured, ſtill 


« accompanied with a whitith and very acid water. In the 
« retort will be left a black caput mortuum, ſpongy, or fo- 
: . 142 5 „ hateds 
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«lated, ſhining, and inſipid .... This caput mortulum 
* neither grows white, nor e nor en nn 
1 in a ſtrong fire. 

6 Ihe watter that comes over into be n receiver muſt Ft 
4 « diſtilled again, with a very gentle heat continued for-ſeves 
4 ral days and nights, in order to ſeparate once more the 
e colourleſs Oil and the remaining acid water, till the Oil 
6 begin to come off red, Ihen take the retort from the fire; 
t and on the black gummy matter left in it pour good Spi- 
«-rit of Wine; mix the whole: well together, and diſtil 


e with a very gentle heat. When this Spirit of Wine is 
. EK: come off, pour ſome freſh on the black gum left in the re» 


0 tort, and diſtil as before. Repeat this till _ 1 of 
« Wine ceaſe to have a bad ſmell.“ 1 
; Fhere is great reaſon to believe, that, by the union lich 
wie Sulphur contracts with the Oil, the coheſion of the Acid 
and the Phlogiſton, which conſtitute that mineral; is conſider- 
ably weakened; and that this is what occafions the decom . 
poſition of the Sulphur ſo. maniſeſt in Mr. Homberg's analy- 
lis. The inflammable matter of the Sulphur is ſo incorpo» 
rated with that of the Oil in the ſolution, that they form to- 
gether one homogeneous whole; by which means the Acid 
of tbe Sulphur, which is of courſe diſperſed through the 
whole liquor, is not now combined with the Phlogiſton, a8 


it was in the Sulphur before it was blended: with the Oil; 


that is, with the pure Phlogiſton ; but with that Phlogiſton 


 which-conſtitutes- the oily mixture, or, which is the ſame 


things! with actual Oil. And this is the reaſon that a com- 


polition of Oil and Sulphur yields, in diſtillation, nearly the 


ſame principles that a combination of the lame Oil wich m 
Vitriolie Acid would yield. 

We have already ſeen, . the od of Fat Oils, that 
when Oils are combined with Acids, if this combination be 
again decompounded by diſtillation, thoſe two ſubſtances 
cannot be obtained in their original ſtate; but that they are 
changed and patily decompoſed. The caſe. is the ſame in the 
experiment before us. We firſt get, by diſtillation, a pretty 
conſiderable quantity of Oil of Turpentine, that ſeems to 
have ſuffered no change at all. This firſt Oil is that which 
the action of fire ſeparates from the Acid; and this it effects 
with ſo. much the more eaſe, that, a great quantity thereof 
having! been neceſſarily uſed to diſſolve a little Sulphur, it 
greatly exceeds the quantity of Acid in the mixture, and 
that the diſtillation is ordered to be made with a very weak 


Acktee pf heat ; for AL. Ks ſays, it ought. to be conti. 


5 0 nue. 


1 
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nued twelve or fifteen: days and nights Now this nee 

diſtilling, with a very gentle heat, is the moſt effectual means 

of ſeparating Oils, eſpecially light Efential Oils, from Aeidsz 

becauſe theſe Oils rife in diſtillation with very little heat; 

whereas the Acids, Foun much more e e 0 
reat deal more. 

The Oil that lies fiſt in diſtiſtarion, appears indeed to is 
the ſame with that which was originally-uſed in the mixture: 
but the quantity is much ſmaller: firſt, becauſe ſome part of 
it, being combined with the Acid of the Sulphur, is: thereby 
rendered thick and heavy, which [hinders it from riſing in 
this firſt diſtillation' with a very gentle heat, and is the'reaſork 
that it cannot be elevated without a much ſtronger: degree of 


fire, It is this part that afterward comes over ws the form Fa 


a red liquor upon ihcreafing the fire. 45 
The: fecond cauſe why the quantity '6f Oil is -Jefſohba, is 
that part of it is decompoſed in the operation. This decoms | 
poſed part of the Oil furniſhes that conſderable quantity of 


vater which aſcents/ at the ſame time with the Oil, or a lit 


tle after i it, and ſerves for a vehicle to the Aeid that riſes 
wich it in this firſt diſtillation; which Atid, though pretty 
ſtrong, is now much more loaded with water than when it 
was an ingredient in the combination of Zulphür. This as 
cid water is of a milky white colour, hecauſe-many-ofly-pars 
ticles art apart and diffuſed 1 in it dut not perteetly diſs 
foleed.- thn £ W eine 
The caput mort chat is leſt in che; retort,” after all the 
red thick Oil is driven up by a very ſtrong degree of ſire, is 
a ſort of charred matter, conſiſting of fame of the earth Gf 
the Sulphur, and of the decompoſed Oil, united with a phlo- 
iſton, which is probably furniſhed by both theſe ſubſtances. 
his matter contains alſo a little Acid fixed with it. This 
Acid reproduces Sulphur, or at leaſt becomes ſulpbureous, 
and flies off in vapours, when the coal is urged by u violent 
forge-heat : for Mr. Homberg obſerved, that by this means it 
exhaled an odour of Sulphur, and loſt in weight. 
This charred imatter is of a ſingular nature: for, by being 
expoſed to a forge- heat, and even to the heat in the focus of 
a burning. glaſs, it ſeemed to ſuffer no other change than 
ſome loſs of weight, occaſioned by the evaporation of the 
acid effluvia carried off by the heat; for it ſtill retained" its 
black colour; and was neither conſumed nor vitrified. In 


order to melt it, Mr. Homberg was forced to mix it with 


Borax. This Salt converted it into a glaſs" of a dark- grey 
ee and, as there * 4 little verdegtis on the furs. 
i face 
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face of this glaſs aſter keeping it in a moiſt. place, he there - 
by found that the Wirken he bad 'uled- contained * _ 


an | l 
Wie know chat the earth of Gee is e wah 
it communicates a dark colour to matters vitrified along with 
it: and perhaps it was the cauſe why the fixed matter in 
queſtion retained its blackiſh colꝑur ſo obſtinately, notwith- 
ſtanding the phlogiſton that muſt have been in it at firſt was, 
in all ee ee ** the n Rs it uns 
derwent. 4 7 
As to the thick oily. matter, e nee th by Mr. Hess 
Wat from. which he directs Spirit of Wine to be repeatedly 
diſtilled, till it ceaſe to have a difagreeable ſmell, there is 
great reaſon for thinking it to be, as we ſaid before, a por 
tion of the Oil which the Acid hath rendered thick and hea⸗ 
vy. The Spirit of Wine diſſolves and carries up the molt a- 


— 
$864 


| 6 part, which always hath a diſagreeable ſmell. a 


Mr. Homberg ſays, that “the part remaining feen 


« which he calls the Gum of common Sulphur, hath-a'pleas 


«: fant balſamic odour; that it partly diſſolves in Spirit of 
c Wine, a hard refinous matter being left, which: will not 
WAGs either in Spirit of Wine, or in the ſtrongeſt lixis 

vium.“ Of conſequence, therefore, it is neither a reſi- 
nous matter nor a ſulphur; „ yet it diſſolves perfectly in dis 
6. {tilled Oils.“ Wbat then is this ſingular body ? It is cer- 
tainly a ſubject for very curious inquiries. In general, Mr. 
Homberg's whole proceſs is full of intereſting facts, and well 
deſerves to be PEGS 4 * eee nn e attend. 
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| ARE Salt of. Tartar, « or. how hes Alkan, — 
calcined. Heat it in a crucible till it be red, and in 
that condition throw it into a hot iron mortar: rub it quick - 
ly with a very hot iron peſtle; and as ſoon as it is powdered 
pour on it, little by little, nearly an equal quantity of Oil 
of Turpentine. The Oil will enter into the Salt, and unite 
intimately with it, ſo as to form a hard paſte. Continue 
rubbing this compoſition with the peſtle, in order to complete 


"a union of the two e z and, as your Oil of Tur- 


. penting 
i 


expeditious, and was invented by Dr. Geoffroy. 
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pentine diſappears, add more, which will unite in the ſame 
manner, and give a ſofter conliſtence to the ſoapy maſs. Lou 
may add ſtill more Oil, according to the conſiſtence you in- 
tend to give your Soap. JJ 


. ry 


OBSERVATIONS. 


EsSENTIAL Oils do not unite near fo eaſily as Fat Oils 
with Alkalis. For this reaſon, to make a Soap with an Eſ- 
ſential Oil, we mult take a method different from that uſed _ 
in common ſoaperies. For if an Eſſential Oil be ſubſtituted 
for the Fat Oil, in, the ordinary way of making Soap, fat 
from combining with the alkaline lixivium, though ever ſo 
ſtrong, it will be wholly diſſipated and vaniſh : ſo that, after 
boiling ſome time, you will find nothing but the lye, juſt as 
when firſt put in, only a little more concentrated. + 

The water, in which the Alkali is diſſolved when in the 
form of a lye, is the principal thing that hinders the Salt 
from uniting with the Efſential Oil. Water is ſuch an ene- 
my to this union, that, if the Alkali be ever ſo little moiſt, 
the operation will not ſucceed; even though all the other 
3 mentioned in the proceſs ſhould be exactly ob- 

In order, therefore, to free the Alkali from all humidity, 
it is neceſſary to begin with making it red-hot; and then, 
that this Salt, which is very greedy of moiſture, may not 
imbibe any from the air, before it be mixed with the Eſſen- 
tial Oil, it muſt not be ſuffered to cool; but the mixture 
muſt be made in a hot veſſel, as ſoon as the Salt is redu- 
ced to powder. When every particle of the Salt is once co- 
vered with Oil, you need not fear its attracting any moi» 
ſture, at leaſt very quickly, becauſe the Oil oppoſes its ad- 
miſſion. F. TITTY II B4 ae rio 

Starkey, the firſt Chymiſt who found the means of making 


Soap with an Eſſential Oil, and by whoſe name this kind of 


Soap is therefore called, made uſe of a much more tedious! 
method than that propoſed in our proceſs. ' He began with 
mixing a very ſmall quantity of Oil with this Salt, and wait- 
ed till all the Oil united therewith of its own accord, ſo as 
to diſappear entirely, before he added any more; and thus 
protracted his operation exceedingly, though in the main it 
was the ſame with ours. The method here propoſed is more 
85 

- Starkey's Soap diſſolves in water much as common Soap 


does, without any ſeparation of the Oil: and by this mare 


EY 8 it 


nm o 1 


it is ay to be well made. It may alſo be korean 
either by diſtillation, or by mixing it with an Acid? and ity 
decompohtion, in either of theſe ways, is attended with 


— che ſame re phenomena as the Ts of dance 
oap 
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PROCE TY L 


| 12 | 3 | To analyze Vegetable n that yield neither a Fat wp 
4 an Efential c Oil. eden in Guaiacum-Woad. T 


18 — thin ſhavings of F wood, and put Ms 
1 inte a glaſs or ſtone retort, leaving one half thereof 
1 empty. Set your retort in a reverberating furnace, and lute 
„ an a large glaſs receiver having a ſmall hole drilled in it; 
ſuch as is uſed for diſtilling the Mineral Acids, Put a live 
— two in the furnace, to warm the veſſels gently and 
Wy 
With a degree of heat below that of boiling water, you 
will ſee drops of a clear inſipid phlegm fall into the receivers 
14 i you raiſe the fire a little, this water will come fhghtly a- 
EY cid, and begin to have a pungent ſmell. With a degree of 
fire ſomewhar ſtronger, a water will continue to riſe Which 
will be ſtill more acid, ſmell ſtronger, and become yellowith. . 
When the heat comes to exceed that of boiling water, the 
phlegm that riſes will be very acid, high coloured, have a 
ſtrong pungent ſmell, like that of matters long ſmoked with 
wood in a chimney, and will be accompanied with a red, 
light Oil, that will float on the liquor in the receiver.. 
And now it is neceſſary that the operation be carried on 
very cautiouſly, and vent frequently given to the rareſied air 
hy opening the ſmall hole in the receiyer: ſuch an incredible 
quantity thereof ruſhing out of the Wood, with this degree 
of heat, as may burſt the an er af not rand 
from time to fine, 
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Wben this red, light Oil is come over, and the air ceaſes 
to ruſh out with impetuoſity, raiſe your fire gradually, till 
the retort begin to redden. The receiver will be filled with 
denſe vapours; and, together with the watery liquor, which 


will then be extremely acid; there will riſe a black, thick, 4 


ponderous Oil, which will fall to the bottom of the receivers. 

and lye under the liquor. | 
Then give the utmoſt degree of heat; that is, the greateſt 

your furnace will allow, and your veſſels. bear. With this 


exceſſive heat a little more Oil will, rife, which will be very 


ponderous, as thick and black as pitch; and the veſſels will 
continue full of vapours that will not condehiſe. ; 
At laſt, when you have kept the retort exceeding ted for 
a long time in this extremity of heat, ſo that it begins to 
melt, if it be of glaſs, and you perceive nothing more come 
over, let the fire go out and the veſſel cool. "Then take off 
your receiver ; from the black oil at bottom decant the acid 
liquor with the red Oil floating on it, and pour them both 
into a glaſs funnel, lined with brown filtering paper, and 
placed over a bottle. The acid, liquor will paſs through the 
filter into the bottle, and rhe Oib will be left behind, which 
muſt be kept by itſelf in a ſeparate bottle. Laſtly, into ano- 
ther funnel, prepared as the former, pour the thick Oil res 
maining with a little of the acid liquor at the bottom of the 
receiver. This liquor will filter off\in the fame manner, and 
thus be ſeparated from the heavy Oil. . 
In the retort you will find your Guaiacum- ſhavings, not 
in the leaſt altered as to their figure, but light, ſriable, very _ 


black, ſcentleſs, and taſteleſs, caſily taking fire, and con- 


ſuming without flame or ſmoke; In __ * will FANG them 
chard to a a petſect coal. 5 


OBSERVATIONS. 


HiThzRTo we have examined the ſubſtances that may | 
be obtained from vegetables, either without the help of fire, 
or with a degree of G66 not exceeding that of boiling water, 
The analyſis of plants can be carried no further without a 
greater degree of heat: ſor, When the principle of odour, - 
and the eſſential oil of an aromatic plant, are wholly extrack - 
ed by the preceding preceſſes, if the diſtillation be afterward 
continued without increaſing the heat, nothing more will be 
obtained bur a little Acid; which will ſoon ceaſe, as a ſmall 
part only of the quantity contained in the plant will be ele- 
e ; Bs reſt being Aber, too ponderous, or too much en- 

by Ti | | rangled. 
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tangled with the other principkes of- the body, to riſe with o 
fall a degree of heat. 

In order, therefore, to carry on ohh: gccompobetbir df A 
cla; from which you have, 'by the methods before” propoſ- 
ed, extracted all the principles it is capable of yielding when 
fo treated; or, which comes to the ſame thing, in order to 
analyze a vegetable matter, which affords neither an expreſſ. 
ed nor an effential oil, it muſt be diſtilled in'a retort with a 
naked fre, as directed in the proceſs, and be made to under: 
go all the degrees of heat ſucceſſively, from that of boiling 
water, to the x np that can de n in a 5 
furnace. 

A heat inferior to that of boiling water; 1 m which we 
muſt begin in order to warm the veſſel gradually, brings no- 


_ thing over, as hath been ſaid, but an inſipid water, deſtitute 


of all acidiry. By increafing it nearly to the degree of boil- 
ing water, the diſtilled water comes to be ſlightly acid. 

When the heat is made a little ſtronger than that which 1 is 
neceſſary for the elevation of am Eſſential Oil, the acidity of 
the water that comes off is much more conſiderable. It 
hath now both colour and ſmell, and there riſes with it a 
red, light Oil, that floats on the liquor in the receiver. This 
is not an Eſſential Oil; it hath none of the odour of the 


plant. Though fo light as to float on water, yet it will not 


riſe with the degree of heat that raiſes Effentral Oils; even 
thoſe that much ſurpaſs it in gravity, and will not fim on 
water as this does. This proves that the eaſe or difficulty, 
with which a particular degree of heat raiſes any ſubſtance 
in diſtillation, doth not depend altogether on its gravity : its 
cilatabihty, or the volatile nature of the matters, with which 
it is ſo cloſely united as not to be ſcparated' from them by di- 


itillation, may \ arg roy greatly to produce this 


effect. « 
It is very ſurpriſ ing that a ſubſtanee fo hard, ſo com pact, 
fo dry, in appearance, as Gumacnm-wood,. ſhould yield Rach | 


a large quantity of water by diſtillation; and i is equally fo, 


that it ſhould diſcharge ſs much air, and with ſo much im- 
petuoſity, as nothing but experience could render credible. 
We have, in the proceſs, directed the precautions to be ta- 
ken when this air, ſrom being prodigioutly condenſed in the 
body of which it made'a part, is fer at large, ruſhes out of 


| confinement, and expands with all its natural elaſticity- 


From this air ariſes the greateſt danger attending the opera” 
tion. 


1 hath evi remarked, that * heavieſt and moll compatt. 


woods 


we 


5 
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woods yield the moſt, air in diſtillation; and ml 
COR which we have choſen for an inſtance, as 
exceeding almoſt all others in hardneſs and weights Ae: 
es a vaſt, quantity of air when analyzed. 

The thick, burnt, empy reumatic Oil, that comes over 
laſt in this diſtillation, is heavier. than water; on account, 
probably, of the great quantity of Acid with which it is re- 
plete. The two kinds of Oil obtained in rhis analyſis may 


be reQtifted, by diſtilling them a ſecond. time, or rather ſe- 


veral times; by which means they will become lighter and 
more fluid, as we have ſeen happen to Fat and Eſſential Oils. 
In general, all thick, heavy Oils conſtantly owe theſe quali- 
ties to an Acid united with them; and it is by being freed 
from ſome of that Acid in diſtillation, that they always ac- 


quire a greater degree of lightneſs and fluidity from that ope - 


ration. To. theſe laws all. rere Oils are  ſubjeQt, of what 
nature ſoever they be. 

The analyſis of a 3 ac vb: OR above, 
ſhews what may be obtained from, them, when diſtilled in 
cloſe veſſels, with a graduated: heaty from that of. boiling wa · 
ter, to that Which converts the mixt to a perfect coal; via. 
Phlegm, an Acid, a light Oil, much Air, and athick. Oil. 
But this analyſis is far from beiug a complete one: it may be 
carried much farther, and made more periebÞs .. | D 


None of the principles obtained by this anal yh 7 pure, "I 
hey are 


ample, and thoroughly ſeparated from the re 
ſtill in ſome meaſure blended all together: their ſeparation j 18 


but begun; and each requires a ſecond and more aceurate 


analyſis, to reduce it to the greateſt, degree of purity of 
which.it is capable. The, Oil and the Acid chien merit 1 
much pains. 

A great deal of the Acid of. the plant remains, 28 was 


ſaid, combined, with the two ſorts of Oil here obtained 4 
which we have reaſon to think differ no otherwiſe from one 
another, than as there is more or leſs Acid united with each. 


The beſt way of freeing theſe Oils from their redundant Acid 


is to diſtil them frequently. from Alkalis and Abſorbents. 


Some of our beſt Chymailts have. taken this pains with {eye- 
ral ſorts of Oils; but the method might. be, {till extended, 
and the. operation carried furcher than hath, yet, been done. 

The Acid is in the ſame circumſtances nearly as the Oil. 
The frſt that riſes is mortified with much water, to which. it 


owes a good deal of its, volaulity. That which, comes over 
laſt is much, more- concentrated, and conſequently, heaviery 


3 m8 be freed in a, great 


yet it K. {till very; e 
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meaſare from this adventitious water, and ſo rendered much 

ſtronger; which would give us a better opportunity to diſcover 

its nature and properties, of which we know but very little. 
Water is not the only heterogeneous ſubſtance that diſ- 


guiſes the vegetable Acid: a pretty conſiderable quanti- 


ty of the Oil of the plant is alſo combined with it, and 
contaminates its purity. The proof. of this is, that; when 
theſe Acids are kept, in the ſame condition in which they 
firſt come over, for any length of time, in a glaſs veſſel, they 


gradually depofite, on the bottom and fides of the veſſel, an 


oily incruſtation, which grows thicker and thicker the longer 
it ſtands; and, as this oily matter ſeparates from it, the Acid 
liquor appears leſs unctuous and ſaponaceous. 
A very good way to ſeparate this Oil more effectually from 
the Acid is to combine the whole with abſorbents, and ab- 


by this means the quantity of the principles extracted from 
the mixt cannot be accurately determined: nor are the va- 
pours, of which the veſſels remain full after the operation, 
any other than particles of Acid and Oil, which the violence 
of the fire hath rarefied exceedingly,” and which do not eaſily 
w 709 1 Cu. CO ns ny 
If we diſtil in this manner a vegetable aromatic fubſtance, 
which of courſe contains an Effential Oil, provided it hath 
not been previouſly extracted by the appropriated proceſs, this 
Efſential Oil will rife firſt, as ſoon as the diſtilling veſſel ac- 
quires the heat of boiling water: but its ſcent will not be 
near ſo ſweet or grateful, as if it were diſtilled in the man- 
ner before directed as propereſt for it. On the contrary, it 
will have an empyreumatic ſmell : becauſe in this way it is 
impoſſible to avoid ſcorching and half- burning ſome of the 
matter diſtilled; eſpecially that part of it which touches the 
fides of the retort. Moreover, the very ſame equable degree 
of heat can hardly be kept up with a naked fire. * "we 
#54 EY C1 nt 


2 degree of heat inferior to that of * water, there will 
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ſential Oil, thereſore, though it riſes firſt, will not be Nun 


but contaminated with a mixture of the empyreumatic 
that firſt comes over, and will be confounded therewith, 

If a ſubſtance abounding with Fat Oil, "that hath not 8 
expreſſed from it, be diſtilled according to the preſent pro- 
ceſs, it will yield no Fat Oil by diſtillationz but only much 

more of the firſt clear Oil, and of the ſecond thick Oil, than 
if all the Fat Oil it would have afforded had been firſt) dera 

off by expreſſion: for as the Fat Oil will not riſe in diſtilla- 
tion, without a degree of heat greater than that of boiling 
water, neither can it endure ſuch a degree of heat without 
changing its nature, without loſing that mildneſs, and. in a 
great meaſure, that unctuoſity which is natural to it. It wilt 
therefore be confounded with the other empyreumatic- Oil, 

which, in all probability, would itſelf be no other than 2 Fat 


Oil, if it could be wholly extracted, without the aid of fire, 


TON the vegetable ſubſtances containing it. 
Moſt vegetable ſubſtances, when diſtilled with a gong th 5 
viel the ſame principles with that which we have choſen for 
an inſtance. Entire plants of this kind, thoſe from which 
the odorous principle, the Eſſential Oil, or the Fat Oil, bath 
been drawn, thoſe of which extraQts have been made by.i in- 
fuſion or decoction, or the extraCts themſelves; all ſuch mat- 
ters being diſtilled yield. a Phlegm, an Acid, a thin Oil, Air, 
and a thick Oil. and the products of their ſeveral analyſes 
differ from each other, only on account of the different quan- 


tity or proportion that each contains of we e here 


enumerated. 

But there are many cre pe be beſides theſe fub- 
ſtances, yield alſo a conſiderable quantity of a Volatile Alka- 
line Salt. IThis property is poſſeffed chiefly by that tribe of 
plants which is diftinguiſhed by having eruciform flowers; 
among which there are fome that being analyzed greatly re- 
ſemble animal matters. We ſhall now "analyze 0 one e of Tels; 
nth for inſtance. 08 | 
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come over a phlegm! ſomewbat coloured, and impregnated 


with a Volatile Alkaline Salt. With a degree of heat greats 
er than that of boiling water, the ſame kind of phlegm, i im · 
pregnated with the ſame Salt, will continue to come over; 
but it will be mueh higher coloured, and will be actompa: 


nied with a ligbt Oil. At this time a conſiderable quantity 


of air is diſcharged; with regard to which the ſame Precau: 
tions muſt be taken as in diſtilling Guaiacum. | 14% 

If the fire be gradually raiſed, there will come over a black 
thick Oil, lighter however than water; and at the ſame time 
vapours will riſe, and, condenſing on the ſides of the receiy- 
er, form into ſprigs or ramifications. This is a Volatile. Al- 
kaline Salt, in a concrete form, like that of animals, as we 
ſhall hereafter ſee. - Theſe vapours are mach whicer than 
When you; bave thus drawn off, 2 a very fide fire, | 
all the Volatile Alkali and thick Oil contained in the ſubject, 
there will be nothing left in the retott but a ſort of coal, 
from which a ſmall quantity of phoſphorus may be obtained, 
provided the retort you employ for chat HERE. be n e- 
W to nd a bern violent heat. 


OBSERVATIONS. „ eee 


Musraxp-sEED furniſhes us with an inſtance * a vege- 
table, from which we obtain, by analyzing it, the very ſame 
principles that animal matters yield. Inſſead of getting an 
Acid from it, we obtain only a Volatile Alkali; probably 


* 


becauſe the Acid, which originally enters into the compoſi- 


tion of this kind of vegetables, as well as of all others, un- 
dergoes in paſſing through their ſtrainers, and mixing with 
their juices, ſuch alterations as it ſuſfers when it enters into 
the compoſition of animals: that is, it combines with ſome 


of their Earth and of their Oil, in ſuch a manner as to be 
changed into a Volatile Alkali, or at leaſt diſpoſed to be con- 


verted into one with the aid of ſire. 3 
We ſhall not here ſpeak of the manner of ſeparating and 

depurating the principles obtained by this proceſs; but re- 

ſerve it for the analyſis of animals, which is abſolutely the 


ſame. We ſhall content ourſelves with obſerving, that the 
firſt Volatile Alkali which riſes at the beginning of the, ope- - 


ration together with the phlegm, in a degree of heat below 
that of boiling water, differs from that which doth not come 
over till towards the end. of the diſtillation, when the laſt 


| FS, Oil aſcends. The different times, and different de- 


gr ces 


» ; % 
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grees of heat, in which theſe two Alkalis riſe, ſhew that the 


former exiſts actually and perfeRtly in the plant; but that the 


latter is generated during the diſtillation, and is the product 
of the fire, which combines together the materials whereof 
it is compoſed. * FRO te 
Vegetables char E viel A Volatite Alkali ry a heat 
leſs than that of boiling water, irritate the organ of ſmelling, 
affecting it with a ſenſation of acrimony; and the effluvia, 
which riſe from them when bruiſed, make the eyes ſmart ſo 
as to draw tears from them in abundance, Several of theſe 
matters, being only bruiſed, efferveſce with Acids: effects 
proces only by a ver Volatile Alkaline principle. 
This is that Alkali, the lighteſt of alf the principles that 
can be extracted from bodies, which riſes firſt in our diſtilla- 


tion along with the phlegm, and with a degree of heat much 


inferior to that of boiling water. As the phlegm with which 


it riſes is very copious, it is diſſolved thereby; which is the 
reaſon it doth not appear in a concrete form. To this water 


it gives a flight yellowiſh tinge, becauſe it is impure and oily. 

The ſaline Alkaline properties of this: liquor have procured 
it the title of a Volatile Spirit. This Volatile Alkali, which 
exiſts naturally and perfectly formed in Muſtard-ſeed, -Om- 
ons, Garlic, Creſſes, and other ſuch vegetables, conſtitutes 
a difference between them and animal ſubſtances, which con- 


tain only the materials requiſite to form a Volatile Alkali, 


but none ready formed, une they have W ys the pee 
trid fermentation. 

The ſecond Volatile Alkali which riſes i in our d$Rillations, 
but not without a very ſtrong degree of fire, and at the ſame 


time with the laſt thick Oil, feems to be a production of the 


fire; for if it were already formed in the mixt, as the other 
is, it would riſe with the ſame heat, and at the fame time, 
being equally volatile. It is not impoſſible, however, that it 
may exiſt perfectly formed in the plant; but, having con- 
tracted an union with ſome Acid, and therewith compo 

an Ammoniacal Salt, it may by that means be hindered from 
dy ſo readily as is agreeable to its natural volarility. 


The Phoſphorus obtained . violent fire, from the caput 


mortuum of this diſtillation, ſeems to throw a ligbt of pro- 
bability on this conjecture. There is certainly a great deat 


of Arid in the compoſition of Phoſphorus. Perhaps this | 


Acid was originally combined with our ſecond Volatile Al- 
kali, and formed therewith, as was ſaid, a ſort of Sal Am- 
moniac. Moreover, almoſt all the plants that yield a Vola- 


tle Alkali * 2 yield wane” a. — Te 
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of Acid: which may perhaps be the remains of ſuch a gal 
Ammoniac decompoſed by the operation. This is a ſubject 
for curious and uſeful inquiries. This ſecond Volatile. Alkas 
li appears in a conerete form, becauſe very little phlegm 
comes over along with it; ſo that the vapours thereof are. not 
n. to diſſolve i , as "RY et the nike „ 


R ———— :7H2 T (—[2⸗w 
97 the SunsTancss obtained from Vacrranius * 
COMBUSTION. | 
BY PROCESS.I 5 v7 


To Protur a Fixed Cauflic Alkaline Salt . as egctabl 
aten, by burning it in the open Air. 


TR any vegetable matter e ſet it on fire, * 
let it burn in the open air till-it be wholly reduced to 
aſhes. On theſe aſhes pour a quantity of boiling water ſuf- 
ficient to drench them thoroughly. Filter the liquor in order 
to ſeparate the earthy parts; and evaporate your lye to dry- 
neſs, ſtirring it inceffantly; and you: will have a yellowiſh» 
white Salt. 

Put this Salt in a crucible; ſet it in a. melting furnace; 
and make a moderate fire, ſo as not to fuſe the Salt. It will 
turn firſt of a blue · grey colour, afterwards of a blue-green, 
and at laſt reddiſh. Put on the dome of the furnace; fill it 
with coals; make your fire ſtrong enough to melt the Salt, 
and keep it in fuſion for an hour, or an hour and half, Then 

our it into a heated metal mortar; pound it while it is red- 
hot; put it, as ſoon as poſſible, into a glaſs bottle, firſt made 
very hot and dry, and ſhut it up .cloſe with a glaſs ſtopple 
rubbed with emery. By this means you will have the 928 
Fixed Alkali of 2 vegetable ee you burnt. 


f! 


OBSERVATIONS. 


BURNING 2 . ſubſtance j in the open air is a ind 
of violent and rapid analyſis made by fire, which Ieparates, 
Ore. and 8 ſeveral of its Principles. 5 Dy 
"hen . 


— 


3 
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When any wood or plant is laid bn a quick fire, there af. 
cends from it immediately an aqueous ſmokey” Which conſiſts 
of little more than phlegm ; but this ſmoke ſoon becomes 
thicker and blacker : it is chen pungent, draus tears” from 
one's eyes, and excites a'cotgh if drawn into che lungs with 
the breath. Theſe effects ariſe from its being replete with 
the Acid, and ſome of the Oil, of the en converted 


into vapours. Soon aſter this the ſmoke grows exceeding 


black and thick: it is now ſtill more acrid, and the plant 
turns black. Its ſtrongeſt Acid and laſt thick Oil are now 
diſcharged with impetuobty. | «LOTS 
This rarefied Oil bein heated red-hot Gailtenly ties fire 
and flames. The vegetable burns and deflagrates rapidly; 
till all its Oil is cohfuimkd Then the flame ceaſes; and 1194 
thing remains but a coal, like that found in a-retort after all 
the principles of a plant have been extracted by the force of 
fire. But this coal having à free communication with the 
air, which is abſolutely heeefſary to keep a'combultible' burns 
ing, continues to be red, ſparkles, We Waſtesz till all its 
phlogiſton is diſffipated aud deſtroyed. After this nothing 
remains but the Earth and Fixed Salt of the vegetable; which, 
mixed together, form what we call the Aſhes. Water, Whiehk 
is the natural ſolvent of Salts,” takes up every thing ef thut 
kind that is contained in the aſhes; ſo that, by lixiviating 
them, as directed, all the Salt is extracted, and nothing left. 
but the pure earth of the mixt which is thus decompoſed.” + 
The phenomena obſerved in the burning of a vegetable 
ſubſtance, and the production thereby of 4 Fixed Alkali, 
ſeem to prove that this ſalt is the work of the fire; that it 
did not exiſt in the plant before it was burnt; that the plant 


only contained materials adapted to form this Salt ; ; and that 


this Salt is no other than a combination of ſome of the Acid, 
united with a Poren of Farne bt 4 means e. The” ee 
motion. 

In the belt place | A Fixed Alkati way de ive by 1217 
viation from the aſhes f all vegetable matters that contain 
an Acid, Earth, and Phlogiſton, in due proportion. Thus 
Eſfential Salts; the ſubſtance of extracts made by trituration, 


infuſion; or decoction; wood coals burnt to aſnes; all yield 


a quantity of this Salt in proportion to _ quantity of Acid | 
and Earth contained it them.” 

Secondly; Fat, Eſſential, and Empyroumatic Oils afford; 
when burnt, ſuch a ſmall quantity of Fixed Alkali as is 
ſcarce perceptible; becauſe they contain” but a little Acid 


and till lefs Earth: and theſe fame Oils; When rectified 


Tepeated diftlations, and then as leave ſtill leſs of this 
3L- ; | Salt; 3 


Ing; E 
[5 


459 "ELEMENTS jor Tus} Seft.r, 


Salt; becauſe they are ſeparated by rectiſication from moſt of 
the Acid, together with the ſmall matter of Earth contained 
in them. 
Thirdly; thoſe . matters which, being. analyzed, 
7 fragt a great deal of Volatile Alkali, yield but very little 
Fixed Alkali; becauſe a great deal of their Acid is employ- 
ed in forming the Volatile Alkali, which is diſſipated by 
burning the plant: and, for the ſame reaſon, thoſe which in 
diſtillation afford only a. Volatile Alkali, and no Acid, leave 
in their aſhes little or no Fixed Alkali, as is alſo the caſe with 
animal matters. 
Poourthly, and laſtly; the aſhes of ſuch plants as have been 
long ſteeped in water, and from which infufrons and decoc- 
tions have been made, always contain the leſs Alkali the 
longer they have been infuſed or boiled, and the more water 
they were infuſed or boiled in; becauſe water diſſolves and 
carries off their Acid. It is for this reaſon chat the aſhes of 
float · wood are much lefs ſaline than thoſe of green Wood. 
Boerhaave aſſures us, in his Chymiſtry, that having exhauſt- 
ed Roſemary by xepeated decoctions, and having afterwards 
boiled 3 plant — treated, the aſhes produced by it ſhew- 
ed not the" leaſt ſign of a Fixed Alkali. He ſays, that, in 
order to exhauft thoroughly all the ſaline matters contained 
in Roſemary, he was obliged to decoct it no leſs than twenty 
times ſucceſſively, with 'freſh water every time, and never 
ceaſed boiling it in this manner, till he was ſure that the 
Water, by boiling. the plant in it for a 10 time, took up 
trom it no kind of matter whatever that in t 
its purity: fo that the water of his laſt dececlion had abſo- 
lutely no ſmell, taſte, or colour; but was in ſhort preciſely 
the fame as before he uſed it for the decoction. The ſame 
author obſerves, that his plant, after having been exhauſted 
in this manner, and having ſuffered ſuch continued boiling, 
retained nevertheleſs its perlect external form; that from be- 
ing green at ſirſt it became brown, and ſunk to the bottom 
of the water, inſtead of Heating! thereon as it did before de- 
coction. 
It, in reiterating this beautiful. experiment of Mr. Boer- 
haare' s, you ſhould not ſucceed as you expect, you mult not 
therefore accuſe this great man of having been miſtaken on 
this occaſion; ſeeing it is very difficult, not to ſay impoſſible, 
to aſcertain exactly, from the account he hath given of his 
experiment, all that is neceſſary to its perfect ſucceſs: for he 


4 hath not ſpecified either the duration of the coctions which 


he made the Roſemary undergo, or the quantity of water he 
MM in each; whereas 0 ee in either of theſe 
| et | may 


i 


\ 


e leaſt affected — 4 
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may occaſion a vaſt diſſerence in the reſult. It is evident, 
that if five or ſix pounds of water be uſed for each coction of 


a pound of Roſemary, and be kept boiling for two or three . 


hours, the plant will not be near fo much exhauſted by being 


ſo treated, as if the ſame quantity thereof were kept boiling 


» 


for ſeveral days in forty or fifty "quarts of water. | 
Indeed, theſe points feem, in ſome meaſure, to be deter» 
mined, by what he ſays of the quality which the water of 
the laſt decoction ought to have. But the ſame objections 
occur here alſo; nay, the two circumſtances of the quantity 
of water and the duration of the boiling, have the greateſt 
influence here: for the more a plant is exhauſted of its Salts, 
the more difficult it becomes for the water to. diflolve and ſe- 
parate the ſmall quantity thereof that remains united with 
the tenacious Oil; and conſequently it may happen, that this 
laſt water, after the plant hath boiled in it five or fix hours, 
ſhall appear infipid, ſcentleſs, colourleſs; and yet that a 
much greater quantity of water, but reduced by longer boil- 
ing to the ſame quantity with that which hath been boiled 
but five or fix hours, ſhall have acquired both tafte and co- 
lour; in a word, ſhew that it hath taken up fome of the 
principles of the plant. It may alſo happen, that, a fmall > 
portion of ſaline matter being diffuſed through a large quan- 
tity of water, after long continued coction, ſhall nor be per- 
ceptible either to the taſte or to the eye; but that the very - 
ſame portion of ſaline matter ſnall become very ſenſible, when 
the quantity of water in which it is loſt, as it were, is ſufſi- 
ciently leſſened by evaporation. | e 
Hence, if we would make ſure of fulfilling the conditions 
required by Mr. Boerhaave, the laſt decoction of tbe plant 
muſt be made in a much greater quantity of water, and con- 
tinued for a much longer time, than may perhaps be ima- 


gined, or perhaps eaſily determined; and this decoction be- 


ing evaporated to any degree you pleaſe, muſt have neither 
taſte, ſmell, nor colour: in ſhort, it muſt from firſt to laſt 


remain perfectly like pure water. In other words, it is very 
difficult ro attain to any certainty in this matter. | 


Though what hath hitherto been ſaid, about procuring the 
Fixed Alkali of plants by combuſtion, ſeems to prove that 
this Salt is wholly the production of the fire, yet it muſt not 
be aſſerted that no part thereof pre-exiſted formally in the 
plant before it was burnt. On the contrary, it is certain 
that, amongſt the ſaline matters found in the compoſition of 
plants, there are true Neutral Salts whoſe baſis is a Fixed _ 
Alkali; but this Alkali being combined with an Acid diſ- 


covers none of its properties, and never appears in its true 


= 313 | form . 
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form till the Neutral Gals: of which it makes a part, is de- 
compoſed by combuſtion. The caſe, of Sea- plants, all of 
wbich contain Sea - ſalt, and when burnt yield an Alkaline 
Salt perſectly reſembling the baſis of Sea. ſalt, ſeems to de- | 
_cide this point. 
If, in lixiviating the aſhes abs a aha to difblve and wath 
out its Alkali, you intend that nothing ſhould be left but an 
abſolutely pure earth, fit for making cupels, you mult not 
be contented with one ablution only, even with a large 
quantity of water; becauſe the aſhes continue drenched with 
the water in which the Salts are diſſolved, and conſequently, 
v when this water is evaporated, ſome. of the Salts will be left 
with the earth. Therefore, if this be your view, you muſt 
. waſh it three: or four ſeveral. times, uling freſh water r 
imme 
ITbe water Soar eee with the Alkali cannot be evapo. 
tateck without a covliderable loſs. of Salt, eſpecially if it be 
violently bailed ʒ > becauſe the water, with which it is cloſely 
united, carries off. part of it. In conſequence. of: this inti- 
mate union, it is very difficult, when the evaporation. is near 
_ finiſhed, and but a little water left, to dry the Salt perfect - 
I, becauſe it aan retains this laſt portion of- bumi: 
lieg, 
The Alkali obtained from the aſhes of a burnt plant i is net 
perfectly pure: it is contaminated with a ſmall mixture of 
fatty matters, which were probably defended thereby againſt 
the action of the fire, and which render it ſomewbat ſapo- 
Naceous. In order to free it from this extrantous matter, 
and to render it very: cauſtic, it muſt. be calcined. a long 
time in a crucible, but without melting it at firſt: becauſe it 
is with this Salt as with moſt metallic. matters, which are 
ſooner and mere caſily deprived of their phlogiſton by being 
calcined without melting, provided they be comminuted into 
ſmall particles, than when they are in fuſion; all melted 
matters having but a ſmall ſurface expoſed to the air, by the 
contack of which the evaporation ot any thing whatever is 
| exceedingly promoted. It was for, this ceaion we directed 
the Salt to be calcined for-a long time in a crucible before 
melting it. 
Mifrr. Boerhaave was very ſenſible of the utility, of this cal- 
cination of the Alkali previous to its being melted, when in 
his Chymiſtry he ordered the aſhes containing this Salt to be 
put into a large earthen veſſel, kept red-hot for a conſider - 
able time, taking great cate that the Salt do not melt. He 
takes notice, that, the longer the — are calcined in this 
5 Manner, the be 18 the 9 obtained from "Tha 
| 18 
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This method is, in the main, the very ſame. with that here 
preſeribed, and produees the ſamę effect; becauſe the Alkali 
is equally well Freed of the extraneous fatty matter, whether 
it be calcined before or after its leppretions Node it be 
not ſuffered to melt. | 

Mr. Boerhaave. gives: another reaſon for recommending care 
to be taken that the Fixed. Alkali do; not melt, while the aſh- 


es are calcining to render it ſtronger and more cauſtic: tor, 


if that ſhould happen, the melted mixture of the Salt and 
aſhes would produce a vitrified _ which would have none 


10 the ee of * dalt. ee ee, 
rn 0 c E 18 8 oy e e e 


To procure the Fixed Salt of a plant, by burning it often 0 the 
| manner Wo: mapa n 


-N'T 0 an iron pe par the plant whoſe Salt you 4 5 to 
obtain in the manner of Tachenjus, and ſet it over a 


Tres ſtrong enough to make its bottom red- hot; at the fame ' 


time cover your plant with a plate of iron, that may lie im- 
mediately upon it in the pot. The plant will grow. black, 
and ſmoke conſiderably ;z but will not flame, becauſe it hath 


not a ſufficient communication with the air. The black 


ſmoke only will eſeape through the interſtice left between the 
fide of the pot and the rim of rhe plate; which, for that pur- 
poſe, ſhould be made ſo as not to fit exactly into the pot. 
From time to time take up the iron plate, ſtir the plant, and 
cover it again immediately, to prevent its taking fire, or to 
ſmother it if it ſhould: happen ro amid: Lad on: thus till the 
black ſmoke ceaſe. 


Then take off the iron plate: ahe: upper pee 95 the half. | 


burnt plant will take fire as ſoon as the air is admitted, con- 


ſume gradually, and be reduced to a white afh. Stig your 


matter with an iron wire, that the undermoſt parts, which are 
ſtill black, may be ſucceſſively brought uppermoſt, take fire, 
and burn to White aſhes. Go on thus as long as you per- 


ceive the leaſt blackneſs remaining. Aſter this, leave your 


aſhes ſome time longer on the fire; but ſtir them frequently, 
to the end that, if any black Feng ſhould ſtill be left, 
they may be entirely conſumed. | 

Your athes being thus prepared, Helelutd thai with been 
times their quantity of water, made to ſimmer over the fire, 


"_ — ſtirring it with an iron * 3 filter the li- 
ure 
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quor, wid evaporate it to dryneſs in an iron pot, ſtirring it 
inceſſantly towards the end, leſt' the matter, when it grows 
ſtiff, ſhould adhere too cloſely to the veſſel. When all the 
humidity is evaporated, you will have a Salt of a darkiſh co- 
Jour, and alkaline nature; which you may melt in a cruci- 
ble, and mould into cakes.” This is the Fixed ow of —_— 
PPE in _ manner * Tachentus: FSI 
OBSERVATIONS. | 

wa Fixed Salt beni from plants in the manner in- 
vented by Tachenius, and here deſcribed, is in many re- 
ſpects different from the Cauſtic Fixed Alkali extracted out 
of the aſhes of plants that have been conſumed by flamin 
in the open air. Tachenius's Salt is indeed of an Alkaline 
nature; but much weaker than a pure Fixed Alkali. It is 
not by far ſo cauſtic; it attracts the moiſture of the air r. | 
more feebly and ſlowly; it melts with a much ſmaller degree 
of heat; and it doth not make ſo ſtrong an efferveſcence-with 
Acids. In thort, if you diſſolve it in water, evaporate the 
ſolution to a pellicle, and ſet it in a cool place, it will ſhoot 
into ſmall cryſtals which is not the cafe with a pure Fixed 
Alkali. 

Theſe ſeveral Kent effects, hien e ze Tache- 
nius's Salt, and diſtinguiſh it from the Cauſtic Fixed Alkali 
produced by burning a plant in the open air, prove that it is 
not a pure Alkali, but combined with certain ſubſtances that 
bring it nearer to the nature of a Neutral Salt, and place it, 

as it were, in the mid-way between ſuch a Salt and a true 
Alkali. If we reflect on the manner in which it is produ- 
ced, it is eaſy to perceive what thoſe ſubſtances are that muſt 
be combined with it. It hath been ſhewn that plants, when 
analyzed, yield a great deal of Oil and of Acid. When they 
are burnt in the open air, all their Oil is diſſipated in ſmoke, 
or conſumed in flame. Great part of the Acid is likewiſe 
diſſipated, and the remainder combining with the Earth of 
the plant forms a Fixed Alkali. | 

When the ſame plants are analyzed, by diftilli ling them in 
cloſe veſſels, the ſame principles are carried up by the action 
of the fire, forced to ſeparate from the fixed parts, and paſs 
over into the receiver in the form of vapours and of a liquid: 
but, when they are burnt in the manner of Tachenius, the 
Acid and Oil of the plant, as faſt as they are expelled by the 
action of the fire, are repelled by the iron cover, which, at 
| Go? lame game n it prevents the Oil from being entirely 

7 conſumed 


above ſpecthed are owing to theſe two ſubſtances. Tache- . 


Chymiſtry ought to be conſulted, as the author Was a very 2M 


changes, and fucceſhvely acquired the ſame colours, as our 


| To render Fixed Alkalis very cauſtic by means 7 Lime. The 


and cover it with twice its weight * the unwaſhed aſhes of 
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conſumed in flame, obliges theſe; two ſubſtances to 
reverberates them on the reſt of the plant, and; in a manner; 
forces them to re· unite, in part, with that n ys een 
were juſt before ſeparated. 

A conſiderable quantity, eee aß the Oil and; Acid 
of the plant, muſt evidently combine, in this operation, with *Y 
its Fixed Salt, as faſt as it is produced; 3 and the properties "IA 


®. 


nius's Salt is, therefore, a Fixed Alkali, partly neutralized 
by ſome of the Acid of the plant, and rendered a little ſa- 
ponaceous by a portion of its Oil; whence it is much milder 
than a pure Fixed Alkali, and proper to be given ieren 
as an excellent remedy in ſeveral diſorders. 
For the medicinal virtues of this Salt Mr. Boethaave's 15 


good judge of ſuch matter. | 

Tachenius's Salt may be converted into a Cauſtie Fixed ; 1 
Alkali, by freeing it from the Acid and from the Oil to | "NF 
which its peculiar properties are owing. For this purpoſe | 0 
nothing more is requiſite than to calcine it for a long time in 
a crucible, ſtirring it frequently with an tron wire, and tak- 
ing care not to melt it, till it have undergone the ſame 


Fixed Alkali; and, when it becomes reddiſh, n it _ 
keeping it in fuſion for an hour or twWů Ü. 4s 

Hitherto no ſenſible difference hath: been obſerved; Seren 
the Cauſtic Fixed Alkalis obtained from different plants, 
when equally calcined; except that thoſe produced by Sca- 
plants have, as we ſaid before, the ſame properties as the 
Alkaline bafis of Sea- ſalt. Much the ſame thing may be 
faid of the Fixed Salts obtained from plants by Tachenius's 
method: for, though they be combined with a portion of the 
Acid and Oib of the dine, yet, as theſe principles have 
been expoſed to the action of a ſtrong fire, they are exceed - 
ingly altered, and almoſt nen 8 to one . 1 
ſame condition. R * PT 
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_ Cauftic Stone. 


Tos a Lo of newly burnt quick lime, that wks not 
yet begun to flake in the air: put it into a ſtone: 
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cauſtic. Pour on them a great quamity of hot water; let 
chem ſtoep in it five or ſix hours, and then boil them gently: 
Filter the liquor through a thick canvas bag, or through 
brown filtering paper ſupported by a linen cloth. 


Exaporate the filtered liquor i in a copper baton fer 1 che | 


fire; and there will remain a Salt, which muſt be put into 
A crucible fer in the fire. It will melt, and boil for ſome- 
time; aſter which it will be ſtill, and look like an Oil, of 
melted Fat. When it comes to this condition, pour it out 
on a very bot copper plate, and cut it into oblong tapering 
flips, before it grow hard by cooling. Put theſe flips, While 
125 are ſtill hot, into a very dry glaſs bottle, and ſeal it hers 
anon an "This i is the 3 Sons, or common Catz Mic. . 


>» N 79 


55 + Toft Gon of this: operation! is to combine with the Piel 
Alkali all the faline acrid parts of the quick lime. This it 
to be effected only by diſperſing and diffuſing both thoſe ſub- 
ſtances in water, which is the proper ſolvent of all ſaline 
matters. Seeing, therefore, we muſt have an actual lixivi- 


um, it is needleſs to employ an Alkali already prepared and 


ſeparated from aſhes; for which reaſon we directed aſhes that 

are ſtill replete with Alkali to be uſed inſtead of a pure Al- 

kali. By this means two ends are anſwered at once: the 

Salt contained in the aſhes is extracted from them, and com- 

have: with the moſt arid, ſubtile, _— ſaline e of oy 
Wor =*:* 

The lye, when firavized with theſe two line matters to- 
wethien is vaſtly more acrid and cauſtie than if it contained 
but one of the two in a quantity equal to both. With this 
lye Soap is uſually made; becauſe the acuated Alkali con- 


tained in it hath a much greater effect on Oils than any 0+ . 


tber kind of Alkali. It alſo acts with incredible violence on 
all animal matters; which it diſſolpes, divides, and, in ſome 
meaſure, deſtroys, with ſurpriſing dfficacy and quickneſs. 
For this reaſon it is impoſſible to filter it through a woollen 
or ſilken bag; for it will eat holes in them, or even reduce 
them to a pap, almoſt as ſoon as it touches them. Beſides, 


as the lye would diſſolve ſome part thereof, it would thence 


acquire a ſaponaceous quality, and ſo loſe much of its cauſtic 
nature. We muſt, therefore, neceſſarily uſe a filter made of 
vegetable matters, which rot this eee Pe: 3 bet- 
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An Alkali thus acuated by guick-lime attracts and retains 
humidity mere ſtrongly than ony other kind of Alkali, even 
the perfecteſt and beſt caleined. For this reaſon it is almoſt 


impoſſible to dry it thoroughly in the baſon wherein you cvas == 


ate the lixivinm. VV: | 59 
To the moiſture ſtill left in it muſt be attributed its boils 


ing when it begins to melt in the crucible. When all the 
humidity is diffipated, the fuſed Salt remains ſmooth and un- 


ruled, like wax melted with a gentle het. | 
This eauſtie Salt. is vaſtly more fufible than the common' 
Alkalis. It fearce grows red before it flows like wax. When 
it is onee in quiet fuſion, all the humidity that occafroned* 
the boiling obſerved at firſt being diſſipated, it is as cauſtic 
as it can be made. It is then time to pour it out, and to 


cut it into long marrow flicks, fit for the ufe of Surgeons, 
who apply it to eat away calloſities and excreſcences, and to 

en iffucs. On this accbunt it is called the Canffic Stone. 
The operation of this Salt is ſb quick, chat, in a very ſhort 


time, it 3 on the ſkin a ſenſation like that of fire. 

As this Salt grows furptifingly foon moiſt in the air, and 
loſes its virtue when ſo moiſtened, it is neceffary to ſhut it 
up, while it is ſtill hot, in a very dry bottle, which muſt be 


immediately ſtopped with à glaſs ſtepple rubbed with 3 


or elſe with a found cork and then dipt in pitch. In ſpite 


all theſe precautions, it can ſcarte be kept five or fix months 

in full vigour; eſpecially if the bottle be ſometimes opened 

in the mean While. We" flrall not atte to explain here 
ic by being com- 


why an Alkali becomes fo violently cau 
bined with quick-Iime. This queſtion feems to be one of 
the moſt ſubtile, and rhe moſt difficult to anſwer, in all Chy- 


miſtry. It depends on the cauſe of the Alkaline properties 


of lime; and can hardly be reſolved, till we attain a further 


got. 
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d) Analyſis of Sbot. 


N 


Ak E wood ſbot from a chimney under which no an- 
mal matter bath been dreſſed or burnt: put it into 4 

glaſs retort ſet in a reverberating furnace; lute on à receiver, 
and begin to diſtil with a degree of heat fomewbat leſs an 
confiderable quantity of limpid 
M . 


that of boiling water. A 


infight into the nature of that ſubſtance than we have yet 


— 
— 


: 1 4 2 *. * — 

2 2 ot hs $i = A — ———— 3 
3 22 — IA . . — = Y . * Xx 2 e 

& n WR: H e 3 Ro 
9 r 2 Wb x al Im. e 

4 COS” N ONE 2 LI SIET, ts 8 3 EW. 4 10 
# . * * 1 my I * = - - "ay - * 2 

Auf Ee ney a” . 


458 "ELEMENTS or THE Sec. . 


phlegm will come over. Keep the fire in the Gama. degree as 
long as any of this phlegm riſes; but inereaſe it when the 
drops begin to come flow : and then there will aſcend a good: 
deal of a milky, water. When this. water ceaſes to run, 
change the receiver, and increaſe your fire a little: a yellow 
Volatile Salt will riſe, and ſtick to the ſides of the receiver. 
The fire ought now to be very fierce, and, if ſo, will force 
up at the fame time a very thick black Oil. Let the veſſels 
cool: you will find a ſaline matter riſen into the neck of the 
retort, which could not paſs over into the receiver: in the 
bottom of the retort will be a caput mortuum, or black char- 
red ſubſtance, the upper part of which will be eruſted over 
with a ſaline waer, * that in the 0 of Ne retort. 7 


OBSERVATION 8. 


Tur preceding analyſis ſhewed what 8 are * 
ed from vegetable ſubſtances without the aid of fire; thoſe 
which the heat of fire raiſes and carries over out of one cloſe 
veſſel into another; and, laſtly, thoſe that, continue fixed af- 
ter the vegetable bath been thoroughly charred, either in a 
cloſe. veſſel, or in the open air: nothing therefore remained, 
to finiſh the ſubje& of vegetable principles, but. to. examine: 
thoſe which fire raiſes, in the form of  vapours, ſmoke, and 
flame, from a vegetable matter burnt and conſumed. in the 
open air. Every body knows that Soot conſiſts only. of theſe 

principles, collected in the ſhafts of chimneys, which ſerve as 
alembics for this ſort of diſtillation in the open air. By ana · 
iyſing Wood - ſoot, therefore, we ſnall diſcover the principles 
we are in queſt of. The proceſs we have given for that 
purpoſe is taken from Boerhaave's Chymiſtry, where we, find 
it deſcribed, with great exactneſs and preciſion. 

As we are at preſent inquiring into the nature of vegert- 
bles only, it is evidently neceſſary that we chuſe a Soot pro- 
duced by burning vegetables alone. Soot, though ily in 
appearance, contains nevertheleſs much humidity, as appears 
from this analyſis; ſeeing there comes over at firſt a conſi- 
derable quantity of phlegm, that doth not ſeem to be im- 
pregnated with any principle, except perhaps an extremely 
ſubtile, ſaline, and oily matter, that communicates to it a 
difagreeable ſmell, from which it cannot. by any means- 2 
entirely freed. _. 

The white milky 3 . follows, this. firſt phlegm, 
is ſtill water, but much, more impregnated with faline and 
ow parts than the former. 1 By its ſmell, Mie is aka 
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quick and pungent, we may judge it contains much Volatile 


Alkali; and accordingly, when re- diſtilled by itſelf, it yields 


a Volatile Spirit, and a Volatile Salt in a concrete form. 


With regard to its white colour, it is occaſioned by the oily 
parts which are diffuſed and ſuſpended, but not diſſolved, in 
the water. When this ſecond liquor is come off, there 


aſcends a Volatile Alkali in a dry form, and a very thick 
black Oil; becauſe there is not moiſture enough left to diſ- 
ſolve theſe principles, or rather to divide and diſperſe them. 
The Volatile Alkali obtained from Soot is, in a double re- 
ſpect, the product of the fire. In the firſt place, though it 
derives its origin wholly from wood, or other vegetables, 
which, when 4 ] 
kali at all, yet it produces ſuch a Salt when analyzed in the 


preſent manner: whence it muſt be inferred, that the princt- 
ples of thoſe vegetables are metamorphoſed into a Volatile 


Alkali, by being burnt in the open air, and ſublimed in the 
form of Soot. Secondly, though Soot when analyzed yields 
a great deal of this Salt, yet this Salt doth not formally pre- 


exiſt therein; for it doth nor rife till after the phlegm, nor 


without a very conſiderable degree of heat: therefore Soot 
contains only the materials neceſſary to form this Salt; there- 


fore the perfect combination of this Salt requires that the 
force of fire be applied a ſecond time; therefore it is, as was 


ſaid, doubly the product of the'fire. © | 

The ſaline matter which we find ſublimed into the neck 
of the retort, and which alſo forms the cruſt that covers the 
caput mortuum of the Soot, appears by all Chymical trials 
to be an Ammoniacal Salt; that is, a Neutral Salt conſiſt. 
ing of an Acid and a Volatile Alkali. This Ammoniacal 
Salt riſes only into the neck of the retort, and doth not come 
over into the receiver: becauſe it is but ſemi-volatile. We 
ſhall treat more at large of the production of a Volatile Al- 


kali, and of this Ammoniacal Salt, when we come to the 


analyſis of Animals, and the article of Sal Ammoniac. 1 = 
The charred matter that remains in the retort after difti]- 


lation, being burnt in the open air, is reduced to an exceed- 


ing fixed white earth. As this fixed matter was part of that 
very Soot, which was ſublimed to a great height whilſt the 
vegetable was burning; this is a proof of what we advanced 
before, that the moſt fixed matters are capable of ſublima- 
tion, when united with volatile ſubſtances; eſpecially when 
they are expoſed at the ſame time to the combined action of 
air and of fire, 8 e e ES PEO 
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ſtilled in cloſe veſſels, yield no Volatile Al- 
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PROCE FIT L 
 Anakiſis of the aural Balſams : inflanced in Turpentine, 


NTO a cucurbit put as much rain-water a8 will al about 
a fourth part of its cavity, and pour into it the Turpen 
tine you intend to analyze. Cover the cucurbit with its 
bead, and lute it on with flips of ſized paper or wet bladder. 
Set your alembic in a ſand-heat; Jute on a long · necked re- 
ceiverz and give a gradual fire till the water in the cucutbit 
boil. There will come over into the receiver a good deal of 
phlegm, which, by little and little, will become mere and 
more acid ; and at the fame time there will riſe a great quan 
tity of an æthereal Oil, extremely light, bad, and as lie- 
pid and coloutleſs as water. 

When you obſerve that no mare Oil comes off, oulute 
your veſſels; and in the receiver you will find an acidulated 
water, and the #tbercal Oil floating on it. Tbeſe two li; 
guors may by Falily ſeparated from each other, by Means of 

3 glals funnel. 

In dhe cucurbir will be left ſome of the water you put in, 
together with the remainder of your turpentine; which, 
when cold, inſtead of being fluid as it was before diſtillation, 
mil bo foo, and. of the conlificyee of z fein, and is then 

Put this refiduum into a glaſs retorts and diftil it in a re⸗ 

rerberatory with a naked fire, gradually increaſed according 
to the general rule for all diſtillations. At firſt, with a de+ 
gree of heat a little greater than that of boiling water, you 
vill ſee two liquors come over into the recipient 5 one of 
Which will be aqueous and acid, the other will be a ttauſpa ; 
kent, limpid, Jcllewiſh Oil, floating on the acid liquor. 
: Com ur diſtillation, increaſing your fire from time 
ao time, by degrees. Theſe two liquors will continue 
to come 0 together : and the nearer the operation draws to 
has end, © e more acid vil £ the e liquor become, _ = 
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the thicker and deeper coloured will the Oil grow, At laſt 


the Oil will be very thick, and of a deep reddiſh / yellow co- 


jour. When nothing more aſcends, unlute your veſſels; in _ : 


the retort you will find only a very ſmall quantity of a char- 
red, light, friable ſubſtance. VVV 


OBSERVATIONS », 


4 4 7 | 


ALL Natural Balſams, as well as Turpentine, 55 Ps 56 


aromatic matters, which flow in great quantities from 

trees containing them, either ſpontaneouſly, or through incl- 
fions made on purpoſe, As theſe matters have a ſtrong ſcent, 
it is nat ſurpriſing that they ſhould greatly abound with Ef- 


ſential Oils. They way even be conſidered as Eſſential Oils, 
that naturally, and of their own accord, ſeparate from the - 


vegetables in which they exiſt. 8 
Indeed theſe Natural Balſams differ from the Eſſential Oils 


obtained out of plants by diſtillation, in this alone, that the 


former contain à greater proportion of Acid; and, far that 
reaſon, ate thicker than Eſſential Oils diſtilled with the heat 
of boiling water. But it hath: been ſhewn, that theſe, ſame 
diſtilled Eſſential Oils, though ever ſo fluid and light at firſt, 
gradually loſe their tenuity as they grow old, and at laſt be- 
come conſiderably thick. On that occahon we obſerved that 


they are thus changed, becauſe the lighteſt, moſt fluid, and 


leaſt acid parts, are little by little diſſipated. and evaporated; 
ſo that at laſt there remains only the thickeſt and heavieſt 
part, which owes theſe qualities to the Acid wherewith it 18 
over · doſet. . f 


| Hence it follows, that Natural Balſams, and Edential Oils 


grown thick with age, are exactly one and the ſame ge 
Accordingly we ſee that fire and diſtillation produge the 
fame effects on both. The rectifieation of an Eſſential Oil, 
thickened by keeping, is nothing but a decompoſition theres 
of, by ſeparating, with the heat of boiling water, all: thoſe 


L rer that are light enough to riſe with that degree of beat, 


from what is ſo loaded with Acid as to remain fixed therein. 
Ibis operation is therefore preciſely the ſame as our firſt 
diſtillation of Balſams with the heat of boilipg water, by 
which the Effential Oil contained in them is drawn offi The 
ſeſidues of theſe tuo operations are alſo the ſame; each of 
them is a thick Oil, loaded with Acid, that is.wholly,. or 


nearly, deprived of the principle of odour peculiar to the ri 
ginal vegetable, and requires a degree of heat greater than 


that of boiling water to decompoſe it, by ſeparating part of 
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the Acid from the Oil; which will be rendered ſtill the more 
fluid, the more the thickening Acid is Ae from i by 
repeated diſtillations. 

; e newer Natural Balſams are, the thinner they are, ; al 
the more Efſential Oil do they yield; and this Eſſential Oil, 
like all others, grows thick in time, and at laſt turns again 
to an actual Balſam. | 

Theſe Balſams, by bein long 8 to the heat of the 
ſun, acquire ſuch a confichce as to become ſolid.” The 
then take another name, and are called Refins. Reſins yield 
much lefs Eſſential Oil, when diſtilled, than Balſams do. 
Hence it follows, that Nennt are to Balſams, what Balſams 
are to Eſſential Oils. All theſe effects are produced by the 
s aſſigned above, and confirm the analogy we have eſta> 

iſhed. 

| We have no other EP TITAN to abe on this analyſis « 
Turpentine, except that when Roſin is diſtilled in a retort 
with a naked fire, the operation muſt be carried on v 
ſlowly, and the fire duly governed: for the matter is apt 't to 
ſwell, and to riſe in ſubſtance into the receiver, without be. 
ing at all decompoſed. In order to avoid this inconvenience, 
it is adviſcable to make uſe of a long-bodied retort, Tag's as 
is known by the name of the Engliſh Retorrt. 

If you ſtop the diſtillation of Roſin about mid-way, or ot 
e the Oil that comes over begins to | at thick, you may, 
by changing the receiver, keep the firſt Oil apart: it is pretty 
fluid, and of a middle nature between the æthereal Oil, ob- 
tained with the heat of boiling water, and the laſt thick Oil, 
that doth nor riſe till towards the end of the diſtillation. 
This laſt thick Oil is that which Mr. Homberg fired with 
concentrated Oil of Vitriol. "3 

If we examine the matter contained in the retort, bed 
the diſtillation is thus ſtopped ſhort, it appears, when cold, 
in the form of a ſolid ſubſtance, almoſt perfectly diaphanous, 
of a deep reddiſh-yellow colour, and friable : LS is known IN 

the name of Colophony , - 

This analyſis of boiled Turpentine, is a eee of the 
analyſis of almoſt all other reſins; fo that what hath been 
ſaid on this,occaſion is in a manner general, and applicable 
to other decompoſitions of the ſame kind. We ſhall now 
proceed to examine ſome other oily matters, which exhibit 
peculiar e and do not come uns the 1555 
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JP a pretty — earthen 12 beying a borer or ale 
round its mouth, put the Benjamin you intend to ana- 
lyae. Cover the pot with a large conical cap of very thick 
white paper, and tye it on under the rim. Set your pot in 
a fand - bath, and warm it gently till the Benjamin melt. 


Continue the heat in this degree or an hour and half. Then 


untie the paper cap and take it off, ſhaking it as little as 
poſſible. You will find all the inſide of the cap covered 
with a great quantity of beautiful, white, ſhining Flowers, 
in the form of little needles. Bruſh them off gently with a 
feather, put them into a bottle, and ſtop it cloſmmeme. 

As ſoon as you take off the firſt cap, cover” your pot im- 
mediately with a ſecond like the former. In chis manner a 
on till you perceive the Flowers Bega, to Ow” yellowifh' 
and then it is proper to deſiſt. | 

The matter left in the pot will be blackiſh. and kiable 
when cold. Pulverize i it; mix it with ſand; and diſtil it in 
a glaſs retort with a graduated heat. There will come over a 
light Oil, of a fragrant ſcent, but in very ſmall quantity; a 


little of an acid liquor, and a great quantity of a red thick 


Oil. There will, left in the retort a 5 8 VIC ſub- 


ſtance. 7 0 | ann 
an 0 B 8. 2 R VA 71 0 N §. 1 gp | 1 8 


ALL olly. matters, that are naturally thick and] in a con- 
erete form, reſemble each other in this, that they derive 
theſe qualities from an Acid combined with them. But they 
nevertheleſs differ greatly from one another in many reſpects. 


Is 1a 


'The quality, the quantity, of the Acid to which they owe” 
their conſiſtence, and the manner in which it is united - oh : 


them, diverſify them a thouſand ways. 
In the preceding proceſs we advanced, tia Nati Bal 


ſams are diſtinguiſhed from Reſins by their containing ſo 
much more Oil, in proportion to their Acid, as ſuffices to 


render them almoſt fluid. For this reaſon they yield an Eſ- 


ſential Oil: whereas Reſins, on the contrary, are ſolid; all 
their Oil being loaded and weighed down with a great quan- 
tity of We 0 480 no Eflential ON: can 528 raw from | 
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We obfcrved at the fame time, that, ee eee 
Oil contained in a Natural Balſam is drawn off, with the 
heat of boiling water, the reſidue takes a ſolid conbitence, 


and referblcs a Reſin. | In fact, almoſt all Reſins yield, by 


diſtillation, the ſame, principles as that reſidue; that is, an 
Oil of a middling nature between Eſſential Oils and thick 
Oils, in point of lightneſs and fluidiy ; the whole Derg al 
ways accompanied with an Acid diffuſed in phlegm. 

In conſequence; hereof; the analyfis of Benjamin, iel 
el in the prorefs, appears to vary much from that of other 
Reſins: for here we ſee a volatile matter in 4 concrete form; 
namely, the white Flowers that tiſe firſt; which doth not 
uſually occur in the analyſis of Reſins. Vet, if we examine 
the matter, we ſhall be convinced that it is very analagous to 
one of the principles obtainable from all Reſins; that indeed 


it differs therefrom in ſome of its properties, particularly in 
its external form; but that it is in reality the very ſame: |: 
In fact, the Flowers. of Benjamin are no other than an 


Oily Acid, nearly! of the fame nature with thoſe obtained 
from all other vegetable ſubſtances 3 but which, inſtead of 


being liquid like them, appears in a dry concrete form, and 
in a manner cryſtallized. It probably derives this property 


_ from its Oil being combined with its Acid, either in greater 
quantity, or in a more intimate manner, than in the reſt, 
and fo ftrongly united therewith as not to be ſeparated from 
itbya fubliming heat; or from hence, that the compound, 
of which it is a part, contains too little phlegm to diſſolve it; 
or elſe, that it is hindered from diſſolving therein by the Oil 
with which it is combined Perhaps all thefe cauſes may; 
concur together in producing its concrete form. 

- The ſaline character of this ſubſtanet appears chiefly frbm 
its being foluble in water: but the water muſt be very hot, 
and even boiling, before it will effect this ſolution; and 


when it cools, the Sah thoots into fine needles at the bot- 
tom. This phenomenon. directs us to à method of Ns 


ing it from Benjamin without ſublimation. 


For this purpoſe the Refin muſt be boiled in water: dhe 


water will then diſſolve the Salt; and; as it cools, the Salt 


will cryſtallize, and may be eaſily collected. But as the Oil, 


with which the Acid is combined, hinders the water from 


diffolving i it ſo eaſi ly as it otherwiſe would, we cannot obtain 
quite ſo much of it, from the ſame quanticy of Benjamin, 
by decoction as by ſublimation; the laſt portions thereof be- 
ing united with a great quantity oi Oil, which defends them 
| 1 2 the action of the water. This Salt diſſolves _— ö 


matters are, by t 


*. 
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in Spirit of Wine, on account of the Oil combined with it. 


A courſe of well connected experiments might give us a far 
prom inſight into its natural properties than we can now 
boaſt f. Tas | TMs | 


Benjamin yields A much ſmaller quantity of fluid Oil by 
diſtillation than other Reſins do; becauſe the greateſt part of 
its Oil is employed in the compoſition of its oily, volatile, 


acid Salt. The thick Oil drawn from this Reſin, is thicker 


than that obtained from any other Reſin, and even fixes like 


butter when cold; nor can we get more than a very ſmall 


quantity of Acid in a diſtinct liquor. All theſe. effects de- 
pend on what we mentioned above, in relation to its ſaline 
flowers: to wit, the peculiar and intimate union between the 
Acid and Oily part of this Reſin, fo that the fire cannot ſs 


eaſily or fo perfectly disjoin them, as it doth thoſe of other 
Reims. | | | 


Benjamin, when diſtilled, leaves in the retort much more 


of a charred coal than is left by moſt other reſinous matters. 


This may be owing to the conſiderable quantity of earthy | 


matter which it contains, and which, perhaps, may alſo be 


one of the cauſes that contribute to give its Salt a concrete 
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TE do not propoſe to give an analyſis of this fingular 
body; becauſe. hitherto there is no proceſs known 
in Chymiſtry by which it can be decompoſed, We ſhall 


therefore content ourſelves with reciting its principal proper» 


ties, and making a few refleCtions on its nature.  _ 
Camphor is an oily concrete ſubſtance ; a kind of Reſin, 
brought to us from the iſland of Borneo, but chiefly from 


Japan. This ſubſtance reſembles Reſins, in being inflamma- 


ble, and burning much as they do; it is not ſoluble in water, 
but diſſolves entirely and perfectly in Spirit of Wine; it is 
eaſily ſeparated * from this menſtruum, as all other oily 


ſmell. Theſe are the chief properties which Camphor poſ- 
ſeſſes in common with Reſins: but in other reſpects it differs 
totally from them; eſpecially in the following particulars. 


* 


— 
* 


e addition of water; it diſſolves both in ex- 
preſſed and in diſtilled Oils; it hath a very ſtrong aromatie 
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Camphor takes fire and flames with vaſtly more eaſe khan 
any other Reſin. It is ſo very volatile, that it vaniſhes en- 
tirely in the air, without any other hear than that of the at- 
moſphere. In diſtillation it riſes entire, without any decom - 
poſition, or even the leaſt alteration. It diſſolves in concen- 
trated mineral Acids; but with eircumſtances very different 
from thoſe that attend other oily or reſinous ſubſtances.” The 
diſſolution is accompanied with no efferveſcence, no ſenſible 
beat; and conſequently can' produce no inflammation. Acids 
do not burn, blacken, or thicken it, as they do other o 
matters; on the contrary, it becomes fluid, and runs w 
them into a liquor that looks like Oil. | 

Camphor doth not, like other oily matters, ncqbire a if 
poſition to diffolve in water by the union it contracts with 
Acids; thougb its union with them ſeems to be more inti- 
mate than that of many oily matters with the ſame Acids. 
On the contrary, if a combination of Camphor and an Acid 
be diluted with water, theſe two ſubſtances inſtantly ſeparate 
from each other: the Acid unites with the water, and the 
Camphor, being entirely difengaged from it, ſwims on the 
farface of the liquor. Neither Volatile Alkalis, nor the moſt 
cauſtic Fixed Alkalis, can be brought into union with 1 irs for 
it always cludes their power. 

Notwithſtanding theſe wide differences "between Contec 
and all ether oily and reſinous fubſtances, the rule, that 
Acids thicken Oils, ſeems to be univerſal, and fo conſtantly 
obſerved by nature, that we cannot help thinking this ſub- 
ſtance, like all the reſt, is an Oil thickened by an Acid. 
Bat what Oil? What Acid? and how are they united? Tn 
is a ſubjeCt for very curious inquiries. 

"I a yellow „Gul drawn from wine, and an acid vinous 
Spirit, of which we {hall ſay more under the article of Æther, 
Mr. Hellot made a kind of artificial Camphor ; a ſubſtance 
having the odour, favour, and inflammability of Camphor; 
an iĩmperfect Camphor. True Camphor hath the levity, the 

volatility, and the inflammability of ther. Can it be a 
ſubſtance of the ſame nature with A a kind: 1 folis 
ane an Ether : in a concrete N = 
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The lech. 7 Soren * ben in + Amber. The 2 9 
fille Salty and hs of Amber. an | 
Ivo. A „ee retort put Gras mall bits of Auen 6 90 as to 
fill but two thirds of the veſſel. Set your retort in a fur- 
nace covered with its dome; fit on a large glaſs receiver 
and, beginning with a very gentle heat, diſti} with de- 
grees of fire. Some phlegm will firſt come off, which will 
radually grow more acid, and be ſucceeded by à Volatile 
Salt, figured __ fine needles, m will ey to the fides of 
the receiver, a 4 
Keep — up to Hie degree, in eder to dee over at 


ERC FAQ ae. 1 1 nnn 8 1 1 and. 2 


the Salt. When you perceive that little or none riſes, change 


the receiver, and inereaſe your fire a little. A ligbt, elear, 
limpid Oil will aſcend. As the diſtillation advances, this 
Oil will grow higher coloured; leſs limpid, and thicker, till 
at laſt it will be ee black, and have the ane of 
Turpentine. Fe = 

When you perceive that nothiefy more conf, ehough 
the retort be red - hot, let the fire go out. You will have in 


the retort a black, light, ſpongy coal. If you have taken 


care to ſhift the receiver, from time to time, during the di- 
ſtillation of your Oil, you will have ſundry ſeparate portions 
thereof, each of which will have a different degree of nn 4 
or thickneſs, according as it eame u * wo W en of 
nen the __ of the diltillation, © , 


OBSERVATIONS. 


Tus ee of which we have Here given the — 
together with all others of the ſame, that is, of the Bitumi- 
nous kind, is by moſt Chymiſts and Naturaliſts elaſſed with 
Minerals: and fo far they are right, that we actually get 
theſe mixts, like other minerals, out of the bowels of the 


earth, and never procure them immediately from any vege- a 


table or animal compound. Yet we have our reaſons for 
proceeding otherwiſe, and for thinking that we could not, in 
this work, place them better, than immediately after thoſe 
vegetable ſubſtances which we call Reſins. 5 

Several motives determine us to act in this manner. The | 
analyſis of Bitumens demonſtrates, that, with regard to the 


ns ws of which they conſiſt, they are totally different 
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from every other kind of mineral; and that, ——— 


ry, they greatly reſemble vegetable Reſins in almoſt every 


reſpect. In ſhort, though they are not immediately procured 
from vegetables, there is the greateſt reaſon for ' believing 


that they were originally of the vegetable kingdom, and that 


they are no other than reſinous and oily parts of trees or 


plants, which, by lying long in the earth, and there contract- 
ing an union with the mineral Acids, have e. n 


. that diſtinguiſh them from Reſins. 


Mineralogiſts know very well that we find; e every whera in 
the earth, many vegctable ſubſtances, that have lain ver 
long buried under it, and frequently at a conſiderable depth. 


It is not uncommon to find, under ground, vaſt, beds of ſoſ- 


Gle trees, which ſeem to be the remains of immenſe foreſts: 
and Bitumens, particularly n are oſten found emen 
this ſubterraneous wood. 


Theſe conſiderations, joined to proofs drawn. from- their 


_ analyſis, make this opinion more than probable: nor are we 


Cingular in maintaining it, as it is e by! —_ Wo me 
dern Chymiſts. 


The analyſis of Amber, eee n may Ae 2s 2 
general fpecimen of the decompoſition of other Bitumens: 
with this fiongle difference, that Amber is the only one a- 


mong them which yields the, Volatile Salt aforeſaid; and this 


determined us to examine it preferably to any other. As for 
the reſt, they all yield a phlegm, an acid liquor, and an Oil; 
which is thin at firſt, but grows thicker and thicker, as the 
diſtillation draws towards an end. It muſt be underſtood, 
however, that theſe Acids and theſe Oils may differ, accord- 
ing to the nature of the Bitumens from which they are 


- drawn; juſt as the Phlegm, the Acid, and the Oil, reſult - 


ing from the decompoſition of Refins, differ in quantity and 
quality, according to os antun of the Reſins Wome which 
they are procured. | 
'The principal 3 n e Reſir ns and Bi- 
tumens are theſe: the latter are leſs ſoluble in Spifit of 


Wine; have a peculiar ſcent, which cannot be accurately de · 


ſeribed, and of which the ſenſe of ſmelling only can judge; 
and their Acid is ſtronger and more fixed. This laſt proper: 
ty is one of the motives which induce us to think, that, be- 


fades the vegetable Acid, originally combined with the reſin · 


ous or oily matter now become a Bitumen, a certain quanti- 
ty of mineral Acid hath, in a courſe of. time, been ſuper- 
added to conſtitute this mixt. We ſhall preſently ſee that 


Almoſt 
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Almoſt all authors, who” mention the analyſis of Amber, 
— given different accounts of the volatility of its Salt, and 
of the time of the diſtillation when it begins to riſe. Some 
make it aſcend immediately after the firſt acid phlegm. 
Others ſay, that it doth not begin to appear till after the firſt 
thin Oil; and others again affirm, that it comes over with 
the laſt thick Oil. Mr. Bourdelin, who hath examined this 
matter to the bottom, in a Memoir on the analyſis of Am- 
ber given in to the Academy, very judiciouſly remarks, that 
the different reſults which thoſe Chymiſts met with in ana- 
lyzing our mixt, ' aroſe 'wholly from the different manner 
wherein each conducted his fire during the operation 
It is certain that ſuch a cauſe is capable of producing vaſt 
differences: for when fire is haſtily applied, or made too vio- 
jent, it not only confounds and tumultuouſly mingles the 
principles of the mee to be analyzed, but it even frequentiy 
drives up the entire ſubſtance itſelf out of the retort into the 
receiver, without decompoſing it at all. This is really ſo in 
the caſe of Amber, and of almoſt al Ma png A 
that are not extremely red. ae 
It ought therefore to be ee as a nur . im- 
portant rule in every analyſis, to adminiſter the fire exceed- 
ing ſlowly and cautiouſly, as one can never err on that ſide; 
and to increaſe it only by ſuch degrees as appear neceſſary for 


carrying on the diſtillation. By obſerving this method, an 


accurate analyſis will be attained: by this means the Salt of 
Amber will riſe before the Oil; whereas, if a d of heat 
ſufficient to raiſe the thin Oil, or even the thick Oil, be ap- 
plied at firſt, the Salt will cen, come over with _ 
one or the other of theſe Oils. 

Chymiſts remained a long time untidyuaineed with the' na- 
ture of this Salt of Amber, and authors of the greateſt hame 
agreed as little on this point as on that juſt mentioned. 
dome aſſerted. it to be a Volatile Salt of the ſame kind with 
that which is obtained from animal ſubſtances; that is, a | 
Volatile Alkali: others, on the eee Fan chat it 
was an Acid of a ſingular nature. 

It is very ſurpriſing that ſuch” mithars ſhould A ee on 
ſuch a point, conſidering how eaſily it may be aſcertained 
whether this Salt be really an Acid or- an Alkali. Mr. Bour- 
delin juſtly decides the queſtion in favour of thoſe who affirm 
it to be an Acid. In fact it bath all the properties of an 
Acid : it hath the taſte of one, forms Neutral Salts with Al. 
kalis, and differs from the moſt unqueſtionable Acids in this 
* that, being — * a _ of Oil and a, 

{mal} 
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ſmall quantity of earth, - theſe give it a concrete form; which 
is not a ſolitary caſe:in Chymiltry, as is evident from Creanj 
of Tartar. With regard to its Volatility, there is nothing 
in that repugnant to the properties of its conſtituent princi- 


ples; ſeeing the Acid and the Oil predominant therein may 


eaſily be ſuppoſed to communicate their volatile nature to the 
mall portion of earth with which they are combine. 
Thoſe Chymiſts Who looked upon the Salt of Amber as _ 
Vdlagle Alkali, either did not examine it thoroughly, but 
contented themſelves with its firſt appearance, in which it 
reſembles the Volatile Salt of animals; or elſe were led into 
the error by ſome particular circumſtances We know, for 
example, that animal as well as vegetable ſubſtances are dug 
out of the earth. The inſets, ſometimes found incloſed in 
lumps of Amber, ſufficientliy prove this. Perhaps they made 
their experiments on ſuch pieces of Amber; or elſe, that 
Which they uſed might be mixed with ſome animal ſubſtance 
not very perceptible. In ſuch a caſe, it would be no wonder 
if the Volatile Salt obtained ſhould ſhew ſome: tokens of an 
Alkali: for the Volatile Alkali ariſing from the animal mat: 
ter would only be mixed, not combined, with the Salt of the 
Amber; as the great quantity of the Oil, in which both 
theſe Salts are entangled, would hinder them from diſſolving 
each other, and forming ſuch a Neutral Salt as would be e c 
duced i in other cireumſtances. l 24469 
The acid or alkaline nature of the Sale of aber; was not 
4 only point that remained to be diſcuſſed on this occaſion. 
Its acid quality being once clearly aſcertained, the nature of 
this Acid was next to be determined. T his is the object 
chiefly aimed at in Mr. Bourdelin's Memoirs, and his diſco- 
very thereof is unqueſtionably one of the fineſt, and at the 
ſame time one of the moſt difficult, that could be Mark tos 
with regard to this Bitumen. 
It appears plainly from ſeveral aur eee of which we 
bave given an account. in the courſe of this work, that the 
ſtrongeſt mineral Acids, by being combined with an 'oily 
matter, are ſo vaſtly altered, and ſo ſtrangely diſguiſed, that 
we not only are incapable of diſtinguiſhing what they are, 
but even can hardly avoid decompoſing, and partly deſtroy- 
ing them, by thoſe very operations which ſeem the beſt adapt - 
ed to ſeparate them from the Oil in which they are inviſcat - 
ed. Mr. Bourdelin had all theſe difficulties to ſurmount, 
and inceſſantly met with new obſtacles in that troubleſome 
fatty matter, which, like an impenetrable veil, concealed 
n * yew the acid whoſe nggure-be wanted 10 ———_ 
15 ut 
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But at lat, by dint of manifold expefi pil 
ber his end. Two parts of pure — dase er ed 
with the leaſt particle of Sea - ſalt, and one part of Amber, 
pulverized and mingled together, procured him, by deflagra- 
tion, a Salt partly neutral and partly alkaline; which being 
lixiviated, and ſet to evaporate ſpontaneouſly, there formed 
at the bottom a reſidue of a mucilaginous, pappy, whitiſh 
matter, amongſt which he could diſtinguiſn cryſtals, that 
were very tranſparent, regularly figured, of a cubical form, 
but rather oblong; ſo that they repreſented little oblont 
—_—_ moſt exactly formed, and about half a line thick. 


As theſe (cryſtals perfeAly reſembled, in their figure, me 
Neutral Salt produced by a combination of the Acid of Sea* 


falt with the alkaline baſis of Nitre; this was a proof to Mr. 
Bourdelin that the Acid of Amber is of the ſame kind, or 
rather exactly the ſame, with that of Sea- ſalt. The Nitre 
being alkalizated by means of the phlogiſton of the Amber, 
the Acid of the Bitumen, finding this Alkali a proper baßis 
to fix in, unites with it, and by that means is enabled to re- 
6ſt the action of the fire, fo as not to be carried off by it. 

On the other hand, it is ſeparated from the fat matter by 
which it was maſked before; for by the help of this fat mat - 
ter the Nitre is alkalizated. The Acid, having by this means 
recovered all its properties, begins to diſcover them, as hath 


deen faid, by the figure it conſtantly gives to the u of | 


the Neutral Salt which it helps to conſtitute. - 

Moreover, this Neutral Salt hath all the eſſential proper 
ties of Sea-ſalt. It hath its taſte ; it decrepitates in the ſame 
manner on live coals; if Oil of. Vitriol be ured” on itz 
white vapours ariſe, which have the ſmell of Spirit of Salt, 
and are an actual Spirit of Salt. Laſtly, it makes a White 


precipitate of Mercury diſſolved in Spirit of Nitre, and a 
luna cornea of. Silver diflolved in the ſame Spirit; which laſt 


| Proofs would alone be ſufficient to eſtabliſh Mr. Bourdclin' $ 
opinion, though we had no other. 
It were to be wiſhed that the experiments which Mr. Bovri 
delin hath made on Amber were allo tried on other Bitumens. 
There is reaſon to think they would be found to contain ei- 


ther the Marine or the Vitriolic Acid: for though they do 


not yield a Volatile Salt, as Amber doth, in diſtillation, Jet 


the Acids obtained from them are very ftrong, and appear, 


as we ſaid before, to have a mineral origin. Mr. Geoffroy 
obſerved, that Amber, being pulverized and infuſed in kot 


FRY parts W ite Salt in _ 18 manner as Benjamin 
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The Analyſis of Bees-Wax, and ſuch Oily Compounds as art 
Cͥͤ ᷣͤſꝛ3]ꝗ2]7]]hw&w.s . ore 


ir the Was you intend to analyze, and mix with 
it as much fine ſand-as will make it into ſtiff paſte; 


Put this paſte in little bits into a retort, and diſtil as uſual, 


with a graduated fire, beginning with a very gentle heat. 
An acid phlegm will come over, and be followed by a liquor 
which at firſt will look like an Oil, but will ſoon congeal in 
the receiver, and have the appearance of a butter or greaſe. 
Continue the diſtillation, increaſing the fire by inſenſible de- 
grees, till nothing more will come off. Then ſeparate the 
butter from the acid phlegm in the receiver, mix it with 
freſh ſand, and diſtil it again juſt as you did the Wax before, 
Some acid phlegm will ſtill come off, and an Oil will aſcend, 
which will not fix in the receiver, though it be ſtill thick. 
Continue the diſtillation, with a fire ſo governed that the 
drops may ſucceed each other at the diſtance of fix or ſeven 
ſeconds of time. Do not increaſe it, till you perceive the 
drops fall more ſlowly; and then increaſe it no more than is 
neceſſary to make the drops follow each other as above direct- 
ed. When the diſtillation is finiſhed, you will find in the 
receiver the Oil come wholly over, and a little acid phlegm, 
Separate the Oil from this liquor; and, if you deſire to have 
it more fluid, re- diſtil it a third time in the ſame manner. 


OBSERVATIONS. 


Bees-Wax, like all other oily matters in a concrete form, 
is an Oil thickened by an Acid. Its decompoſition furniſhes 
us with a very convincing proof of this truth; which, you 
ſee, is confirn, ed more and more, by every new analyſis we 
make of fuch ſubſtances. Fg TE rol PE Ag : 


Wax doth: not part with all its Acid in the firſt diſtilla- 
tion: and this is the reaſon that it doth net then become 2 


fluid Oil, bur a butter, which bath only a degree of ſoftneſs 


proportioned to the quantity of Acid ſeparated from it. The 
{ame thing holds with regard to its butter; which loſing, by 
3 ſecond diſtillation, a great part of the remaining ao 

| | 8 | which 
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which cauſed its confiſtence, is by that means turned to an 
Oil. Laſtly, this Oil, from being thick, becomes very fluid 


by a third diſtillation, and fo follows the general rule of Oils; 


which always become the more fluid the oftener they are di- 
ſtilled or rectified. 12 | 
What is here ſaid concerning Wax is applicable to Reſins. 
alſo; which it further reſembles in its conſiſtence, and its re- 
fuſing to diſſolve in water: yet it differs from them eſſential- 
ly in ſeveral reſpects; and for this reaſon we thought proper 
to treat of it in particular. The properties in which it dif- 
fers from Reſins are theſe: : | . 
Firſt, It hath no aromatic ſcent, nor acrid taſte, as Reſins 
have. | 


Secondly, It doth not yield a thin limpid Oil, in the firſt 

diſtillation, as they do. T1, | 
Thirdly, Its Oil, or its butter, doth not grow ſenſibly 

thicker with age. Mr. Boerhaave kept ſome butter of Bees» 


Wax for twenty years, in a veſſel that was not ſtopt, but on- 


ly covered with a bit of paper; yet it did not grow hard. 


An Eſſential Oil, though kept much cloſer ſhut up, would 
in much leſs time have acquired the conſiſtence of a Balſam z 
and a Balſam, in that time, would have become a Reſin. 


Fourthly, Bees-Wax is not ſoluble in Spirit of Wine; 


whereas it is the very nature of Reſins to diſſolve in that 
menſtruum. 1 5 


Fifthly, I have obſerved that Spirit of Wine acts faint- 


ly on the butter of Bees- Wax; diſſolves that butter when di- 
ſtilled to an Oil; unites more readily with that Oil when 


rectified by a third diſtillation; and diſſolves it ſtill the more 


readily the oftener it is diſtilled. Reſins, on the contrary, 
are more ſoluble in Spirit of Wine than the thin Oils drawn 
from them; and thoſe Oils acquire the property of reſiſting 
that menſtruum more and more obſtinately the oftener they 
are rectified. DI ; | 

By theſe differences we may judge whether it be proper to 
confound Bees-Wax with Reſins, or whether it ought. not 
rather to be conſidered as an oily compound of a ſingular 
ſpecies, which deſerves to be ranked in a different claſs, or 
at leaſt in ſome other diviſion. | 


If we take the moſt curſory view of the properties of E- 
ſential Oils, and compare them with thoſe of Fat Oils, we 
cannot avoid being ſtruck with a reſemblance between the 


properties of Eſſential Oils and thoſe of Reſins, as well as 


with the apparent conformity between the properties of Fat 
Oils and thoſe of Bees-Wax: from all which we may con- 
e „„ > ane 
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clude with good reaſon, in my opinion, that the Oil of Bees: 

Wax is not of the ſame nature with that of Reſins. The 
Oil of Refins hath all the properties of an Eſſential Oil, and 
is juſtly allowed to be an Effential Oil rendered thick and 
ponderous by an Acid. The Oil of Bees-Wax, on the con- 

. trary, hath all the properties of Fat Oils; and there is great 


room to think, that this ſubſtance is really no other than a 
Fat Oil hardened by an Acid. | - | 


; : . 


Bees-Wax is not the only oily compound that appears to 


have a Fat Oil for its baſis. Certain ſhrubs in America 


yield, by decoction, a ſubſtance that hath all the proper- 
ties of Bees-Wax, differing therefrom only in its colour, 
which is green. The Butter of Cacao is alſo a ſubſtance a- 
nalogous to Bees- Wax, and would be really Wax, if it were 
but as hard; for it contains the ſame principles, but in dif- 
ferent proportions: in fhort, it is to Bees-Wax what Balſams 
are to Refins. | ET, 5 


"| 
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PROCESS V. 


The Saccharine Fuices of Plants analyzed: inflanced in 


Honey. 


UT into a ſtone cucurbit the Honey you intend to diſtil; 

ſet it in a moderate fand-heat, and evaporate the great- 

eſt part of its humidity, till you perceive-the phlegm begin 
to be acid. Then take out the matter remaining in the cu- 
eurbit, put it into a retort, leaving a full thicd thereof empty, 
and diſtil in a reverberatory with degrees of fire. An acid, 
amber-coloured liquor will come over. As the operation 
advances, this liquor will continually become deeper colour- 
ed and more acid, and at the ſame time a little black Oil 
will aſcend. When the diſtillation is over, you will find in 
the retort a pretty large charred maſs, which being burnt in 
the open air, and lixiviated, affords a Fixed Alkali. 


"COB SERVATION S. 


Ir we conſider nothing but the nature of the principles 


obtained from Honey, we may be induced to think that this 
ſubſtance is of the ſame kind with Reſins; for we get from 
each a Phlegm, an Acid, an Oil, and a Coal. Yet there is 
a very great difference between theſe two ſorts of compounds. 
Oily matters of the refinous kind are very inflammable, wy 


8 1 TR Re = 7 — 


principles, and in the ſame proportions. All theſe ſubſtan- 
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by no means ſoluble in water: Honey, on the contrary, is 
not inflammable in its natural ſtate; will not flame till it be 
half conſumed, or turned almoſt to a coal, by the fixe; and 
mixes readily and perfectly with water, Now whence can 
this difference ariſe? Since it is not owing to the nature of 
the principles that conſtitute theſe mixts, it muſt neceſſarily 
be attributed ro the proportions in which thoſe principles are 
united. And indeed if we attend to the quantities obtained 
from each by analyzing them ſeverally, we ſhall find that, in 
this reſpect, there is a very great difference between them. 
Oily compounds of the nature of Reſins, which are not fo- 


luble in water, yield in diſtillation a little phlegm, a quan- 


tity of Oil vaſtly exceeding that of their Acid, and a very 
ſmall matter of coal, which, when burnt, ſcarce leaves any 
token of a Fixed Alkali. Honey, on the contrary, and all 
other juices of the ſame nature, give out, when analyzed, a 
great deal of phlegm, a quantity of Acid much ſuperior to 
that of their Oil, and a conſiderable maſs of coal; from 
which, when burnt in the open air and lixiviated, a very per- 


ceptible Alkali may be obtained. 


If the quantity of the principles procured by theſe two a- 
nalyſes be compared together, it will be eaſy to deduce from 
thence the cauſes of the different properties obſerved in the 
mixts that afforded them. In the large quantity of Oil, of 
which refinous ſubſtances conſiſt has entirely, we ſee the 


cauſe of their being ſo inflammable, and ſo indiſſoluble in 


water. When ſuch bodies are decompoſed, there remains 
but little coal, and very little Fixed Alkali; becauſe their 
Oil carries off with it almoſt all their Acid, leaving a ſcarce 
perceptible portion thereof fixed in the coal. Now we know 
that this Acid is an eſſential requiſite to the formation of an 
Alkali. Honey, on the contrary, and the analogous: mixts, 
are ſo unapt to take fire, and mix ſo readily with water, only 


| becauſe there is very little Oil in their compoſition, in com- 


pariſon of the Acid, which is their predominant principle. 
For the ſame reaſon they leave, when decompoſed, a greater 
quantity of coal, which alſo yields much more Fixed Alkali 
than we find in the coals of Refins. Perhaps theſe mitts 
may alſo contain a little more earth. The cauſe of this 
greater quantity of Fixed Alkali will be found in what we 


delivered above concerning the combination and production 


of that Salt. | x | 
Sugar, Manna, and the Saccharine juices of fruits and 
plants, are of the ſame nature as Honey, yield the ſame 
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ces muſt be conſidered as native Soaps; becauſe they con ſiſt 
of an Oil rendered miſcible with water, by means of a ſaline 
ſubſtance. They differ from the common artificial Soaps in 
ſeveral reſpects; but chieffy in this, that their ſaline part is 

an Acid, whereas that of common Soap is an Alkali. The 
natural Soaps are not for that reaſon the leſs perfect: on the 


contrary, they diflolve in water without deſtroying its tranſ. 
parency, and without giving it a milky colour: which proves 


that Acids are not leſs proper than Alkalis, or rather that 


they are more proper additaments, for bringing Oils into a 
. ſaponaceous ſtate. | ns 


But it muſt be owned, that we are not-yet able to imitate 
by art the Acid Soaps which are prepared and fo perfectl 
combined by nature, and that the deterfive quality of theſe 
is not near ſo ſtrong as that of the Soaps which have an Al- 
kali for their ſaline principles. | | 

Though Honey, and the other vegetable ſubſtances analo- 
gous to it, contain much Acid, yet they have no taſte of 
fourneſs, nor any of the other properties of Acids; but, on 
the contrary, their taſte is ſoft and ſaccharine: the cauſe of 
this is, that their Acid is intimately mixed and perfectly 
combined with their Oil, which entirely ſheathes and blunts 
it, „„ ] OY EE, 


— = — * 


_ 
3 


„ IPO CESS v 
Gummy Subſtances analyzed: inflanced in Gum Arabic, 


D' STIL Gum Arabic in a retort with degrees of fire, 
A limpid, ſcentleſs, and taſteleſs phlegm will firſt 
come over; and then a ruffet-coloured acid liquor, a little 
Volatile Alkali, and an Oil, which will firſt be thin and af- 
terwards come thick. In the retort will be left a good deal 
of a charred ſubſtance, which being burnt and lixiviated will 
give a Fixed Alkali. | 


OBSERVATIONS. 


Suns have at firſt fight ſome reſemblance of Reſins; 
which hath occaſioned many refinous matters to be called 
Gums, though very improperly: for they are twa diſtinct 
ſorts of ſubſtances, of natures abſolutely different from each 
other. It hath been ſhewn, that Refins have an aromatic 
odour z that they are indifioluble in water, and net 
| | 8 | | ü | Pirit 
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Spirit of Wine; that they are only an Eſſential Oil grown 


thick. Gums, on the contrary, have no odour, are foluble 


in water, indiſſoluble in Spirit of Wine, and, by being a- 5 


nalyzed as in the proceſs, are converted almoſt wholly into 
a phlegm and an Acid. The ſmall portion of Oil contains 


ed in them is ſo thoroughly united with their Acid, that it 


diſſolves perfectly in water, and the ſolution is clear and 
limpid. In this reſpect Gums reſemble Honey, and the o- 


ther vegetable juices analogous to it. They are all fluid ori- 
ginally; that is, when they begin to ooze out of their trees. 


At that time they perfectly reſemble mucilages, or rather 


they are actual mucilages, which grow thick and hard in time 


by the evaporation of a great part of their moiſture: juſt as 
Reſins are true Oils, which, loſing their moſt fluid parts by 
evaporation,. at laſt become ſolid. Infuſions or flight decoc- 
tions of mucilaginous plants, when evaporated to drynels, 
become actual Gums. Fa” Os ES, 
Some trees abound both in Oil and in mucilage : theſe two 
ſubſtances often mix and flow from the tree blended together. 


Thus they both grow dry and hard together in one mals, 


which of courſe is at the ſame time both gummy and refin- 
ous : and accordingly ſuch mixts are named Gum-reſins. 


But it muſt be obſerved, that thefe reſinous and gummy 


parts ſuffer no alteration by being thus mixed; but each pre- 
ſerves its properties, as if it were alone. The reaſon is, that 
they are not truly united together : Gums being indiſſoluble 
by Oils or by Reſins, the parts of each are only entangled a» 
mong thoſe of the other, by means of their viſcoſity. Hence, 
if the Gum-reſin be put into water, the water will diſſolve 
only the gummy part, without touching the reſinous. On 
the contrary, if the ſame Gum-reſin be put into Spirit of 
Wine, this menſtruum will diſſolve the Reſin, and leave the 


Gum. We ſhall treat more particularly of this diſſolution 


under the head of Spirit of Wine. - 
If a Gum-reſin, inſtead of being only infuſed in water, 


be triturated with water, it will be thereby wholly diffuſed 


through it: but the reſinous part, which is only divided by 
the triture, and not diſſolved in the water, gives the liquor a 
milky colour, like that of an emulſion. It is indeed an ac- 
tual emulſion z that which is made with kernels being, like 
this, no other than a divided oil, diſperſed in ſmall particles 
by triture, and ſuſpended in the water by means of a muci- 


lage. * 
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PROCESS I. 


To 90 Wine of Vegetable Subſtances thas are ſuſceptible of 
| e Fermentation. 


EKT a 1 ſuſceptible of, nd prepared for, the Spiri 
tuous Fermentation be put into a caſk. Set this caſk 


Ima temperately warm cellar, and cover the bung-bole with 
a bit of linen cloth only. In more or leſs time, according 


to the nature of the liquor to be fermented, and to the de- 
gree of heat in the air, the liquor will begin to ſwell, and 


de rarefied. There will ariſe an inteſtine motion, attended 
with a ſmall hiſſing and efferveſcence, throwing up bubbles 


to the ſurface, and. diſcharging vapours: while the groſs, 
viſcous, and thick parts, being driven up by the fermenting 
motion, and.rendered lighter by little bubbles of air adhering 
to them, will riſe to the top, and there form a kind of ſoft, 
ſpongy cruſt, which will cover the liquor all over. The fer- 


menting motion ſtil] continuing, this cruſt will, from time 


to time, be lifted up and cracked by vapours making their 


- eſcape through it; but thoſe fiflures will preſently cloſe again, 


till, the fermentation gradually going off, and at laſt entire- 
ly ceabng, the cruſt will fall in pieces to the bottom of the 
liquor, which will inſenſibly grow clear. Then ſtop the calk 


- Cloſe with its bung, and ſet i it in a cooler place. 


O B S E. R PATIO N S. 


© "I | | | 
MaTTERS that are ſuſceptible of the Spirituous Fermen- 


tation are ſeldom ſo perfectly prepared for it by —_— 
- « they - 


* 
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— © they requitè to be. If we except the juices that flow natu- 
rally from certain trees, but oftener from inciſions made on 
purpoſe in them, all other ſubſtances require ſome previous 
preparation. | PET : 
Boerhaave, who harh handled this ſubjeCt excellently well 
. in his Chymiſtry, divides the ſubſtances that are fit for Spi- 
| rituous Fermentation into five claſſes. In the firſt he places 
— all the mealy ſeeds, the legumens, and the kernels of alchoſt 
all fruits. The ſecond claſs includes the juices of all fruits 
that do not tend to putrefaction. In the third claſs ſtand the 
juices of all the parts of plants which tend rather to acidity 


\ 


| than to putrefaction; and conſequently thoſe which yield 1 
* much Volatile Alkali are to be excluded. The fourth claſs { 
8 comprehends the juices or ſaps that ſpontaneouſly diſtil from it 
8 ſeveral trees and plants, or flow from them when wounded. 1 
a He forms his fifth and laſt claſs of the ſaponaceous, ſfaccha- f 
rine, and concrete or thick juices of vegetables. Reſinous 8 
le of or purely gummy matters are excluded, as not being fer- 1 
| mentable. 15 ESE | „ 43 
Theſe five claſſes may be reduced to two; one compre- I 
ri. hending all the Juices, and another all the Mealy parts, of 
caſk vegetables that are fuſceptible of fermentation. The Juices 
vith want nothing to fit them for fermentation, but to be expreſſ- 
ling ed out of the ſubſtances containing them, and to be diluted © 
de- with a ſufficient quantity of water. If they be very thick, 
and the beſt way is to add fo much water as ſhall render the mix- 
ded ed liquor juſt capable of bearing a new-laid egg. With re. 
bles ſpect to farinaceous ſubſtances, as they are almoſt all either 
ols, oily or mucilaginous, they require a little more manage- - 
ing ment. The method of brewing malt-liquors will furniſh us 
ing with examples of ſuch management. It is thus deſcribed by 
oft, Mr. Boerhaave. | Re 1 5 
fer · In warm weather the grain is put into large vats, and a 
me conſiderable quantity of rain- water, or very clean river - wa- 
cir ter, is poured thereon, in which it lies till it be well ſoaked 
uin, and ſwelled. This firſt operation is called the Steeping. 
re- When the grain is by this means grown very plump, it is 
the taken out of the ſteep, and laid on great heaps in an open 
aſk place, yet not too much expoſed to the wind. In a very lit- 


tle time thoſe heaps grow hot, the grain begins to ſprout, 
and ſhoot out little buds of leaves and roots. 'The art of 
managing this operation properly conſiſts in ſeizing the exact 
point of time when the germination ſhould be ſtopt : on this 


en- in a great meaſure depends the ſucceſs of the buſineſs. For, 
as if the grain be left too long in this hot bed, it may begin to 
7 FT 15 5 . 
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rot, or elſe the leaves and roots, by growing too Ka, may 
conſume moſt of the mealy ſubſtance, which, in this caſe, i is 
the only ſubject of fermentation; and, if the germination 
be checked too ſoon, the advantage expected from it will be 
loſt; that is, the mucid matters will not be ſufficiently ante 


| nuated. 


As ſoon therefore as the germination is obſerved to "Wa 
attained its proper ſtage, it muſt be ſtopt with all poſſible ex- 


pedition. For this purpoſe the grain is carried into an open 


place expoſed to the north wind, where it is ſpread on a 
boarded floor and dried; by which means it is hindered from 
ſprouting any more. It is next made to run ſlowly down 
through a long tunnel made very hot, which at once dries it 
thoroughly to the very heart, and in ſome meaſure fcorches 
it, though very lightly. Grain thus prepared is called 
Malt. 

By this germination, exſiccation, and flight torrefaction of 
the grain, the farinaceous ſubſtance is conſiderably attenuat- 
ed, and its natural viſcoſity deſtroyed, which would other- 
wiſc binder the meal, when boiled in water, from mixing 
with it and diſſolving in it, as it muſt in ſome meaſure do to 
form a liquor fit for Spirituous Fermentation. 

Mr. Boerhaave takes notice, that if grain, which hath not 
been thus prepared, be chewed in the mouth, its meal makes 
a paſte that is not eafily attenuated, or entirely diſſolved, by 
the ſpittle; whereas the meal of the ſame grain, aſter malt- 
ing, mixes immediately and perfectly with the ſpittle: it 
hath moreover a ſweet agreeable a which common grain 


hath not. 


The grain being thus malted, is ground: then hot water 
is poured thereon, in which it is left to infuſe for three or 
four hours. In that time the water takes up all the attenu- 
ated flour of the Malt; whereas it would not diſſolve the fa- 
rina of grain that bad not undergone the above deſcribed 
preparations. The Wort is then drawn off the grains, and 
boiled to a proper degree of inſpiſſation; the decoction is 
ſuffered to cool, and afterwards put into caſks to be ferment- 
ed as the booths directs. 

As Malt-liquor is apt to grow ſour, and will not keep fo 
long as Wine, ſome bitter plants are uſually boiled in the 
decoction, to make it keep the longer, and hinder it from 
turning ſour ſo ſoon as it otherwiſe would. For this purpoſe 
ſuch — are choſen as have an 8 bitter taſte; and 


Chap, 


duce little or no inflammable Spirit. 


into it. 


0 F enrurstnr. 


ere are 12 other TY to be obſerved relating to Spiri 
tuous Fermentation in general, and to all matters ſuſceptible 


of that fermentation. For example; all grains and fruits de- 
ſigned for that fermentation muſt be perfectly ripe; for other- 


ways they will not ferment without difficulty, and will pro- 
Such matters as are 
too auſtere, too acrid, or aſtringent, are for the ſame reaſon 
unfit for Spirituous Fermentation; as well as thoſe which 


abound too much in Oil. 


In order to make the fermentation 19 perfeQly, ſo : as 
to produce the beſt Wine that the fermented liquor is capa» 
ble of affording, it is neceſſary to let it ſtand quiet without 


tiring 1 it, leſt the cruſt that forms on its ſurface ſhould be 


broken to little fragments, and mix with the liquor. This 


cruſt is a kind of cover, which hinders the ſpirituous parts 


from exhaling as faſt as they are formed. The free acceſs of 
the air is another condition neceſſary to fermentation: and 
for this reaſon the veſſel that contains the fermenting liquor 
mult not be cloſe ſtopped ; the bung hole is only ro be cover- 
ed with u linen cloth, to hinder dirt and infeQs from falling 


of the ſpirituous parts ſhould eſcape and be loſt. 


Nor muſt the am, -hole be too large, leſt too much 


Laſtly, a juſt degree of warmth is one of the conditions. 


moſt neceſſary. for fermentation; for in ve x; cold weather 
there is no fermentation at all; and too much heat precipi- 


fates it in ſuch a manner, that the whole liquor becomes 
turbid, and many fermenting and fermented hs are 


diſſipated. 67-48 1 
It, notwithſtanding the exateſt ern of every parti⸗ 
cular requiſite to excite à ſucceſsful fermentation, the liquor 


cannot, without difficulty, be brought to efferveſce, which 


ſcarce ever happens but to Malt- liquor, it may be accelerated 
by mixing therewith ſome matter that is very fuſceptible of 
fermentation, or actually fermenting. Such matters are cal» 
led Ferment t. 


that account very much uſed. 
It ſometimes happens, that there is occaſion to . 


the fermentation excited in the liquor, before it ceaſes of it- 


ſelf. Jo effect this, ſuch means mult be uſed as are: direct- 


ly oppolite to thoſe mentioned above for promoting fermen- 
The end is obtained by mixing with che liquor a. 


tation. 


quantity of Alkali, ſufficient to abſorb the Acid. contained. | 
therein: but this method is ſeldom. made uſe of, becauſe. it 
ſpoils the liquor: — after deing thus treated, is incapa- 


: 9 1 * . 


| 43 E 1 


The cruſt, or Ne, that forms on the ſurface 
of fermenting liquors is a moſt efficacious" ferment, and on; | 
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ble of any ſpirituous fermentation, but on the contrary will 


certainly putrefy. 3 . 
Spirituous fermentation may alſo be ſtopped by mixing 
with the liquor a great quantity of ſome mineral Acid. But 
this likewiſe alters its nature; becauſe theſe Acids, being fix- 
ed, always remain confounded therewith, and never ſeparate 
from it. = „„ 33 
The beſt method yet found out for checking this fermen- 
tation, without injury to the fermenting liquor, is fo impreg- 
nate it with the fumes of burning ſulphur. Theſe fumes are 
known to be acid, and it is that quality in them which ſuſ- 
pends the fermentation. But, at the ſame time, this Acid is 
extremely volatile: fo that it ſeparates ſpontaneouſly from the 
liquor, after ſome time, and leaves it in a condition to con- 
tinue its fermentation. | | 3 
For this reaſon, when a Wine is deſired that fhall be but 
half fermented, and ſhall partly retain the ſweet taſte it had 
in the ſtate of Muſt, (the proper name for the unfermented 
Juice of the grape), it is put into caſks in which Sulphur 
hath been previouſly burnt, and the vapours thereof confined 
by ſtopping the bung-hole. Theſe are called Matched Wines. 
If the fame operation be performed on Muſt, its fermenta- 
tion will be abſolutely prevented: it will retain all its ſac- 
charine taſte, and is then called Stum. As the ſulphureous 
Acid evaporates ſpontaneoufly, in no long ſpace, it is neceſ- 
fary to fumigate matched wines, or ſtums, from time to time, 
when they are intended to be kept long without fermenting. 


* 


* _ 
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To draw an Ardent Spirit from Subſtances that have under- 
Sone the Spirituous Fermentation. The Analyſis of Wine, 


Fi a large copper cucurbit half full of Wine. Fit on 
its head and refrigeratory. Lute on a receiver with wet 
bladder, and diſtil with a gentle fire; yet ſo that the drops 
which fall from the noſe of the alembic may ſucceed one an- 
other pretty quick, and form a ſort of ſmall continued ſtream. 
Go on thus till you perceive that the liquor which comes o- 
ver ceaſes to be inflammable; and then deſiſt. Lou will 
find in the receiver a clear liquor, ſomewhat inclining to an 
amber · colour, of a pleaſant quick ſmell, and which being 
thrown into the fire inſtantly flames. The quantity thereof 
will be nearly a fourth part of the Wine you put into the 


* N 


# 


alembic; and this is what is called Brandy ; that is, the Ar- 
dent Spirit of Wine loaded with much phlegm. iT 
In order to rectify it, and reduce it to Spirit of Wine, 
put it into a long-necked matraſs, capable of holding double 
the quantity. Fit a head to the matraſs, and Jure on a rey 
ceiver : place your matraſs over a pot half full of water; ſet 
this pot over a moderate fire; and with this yapour-bath di- 


ſtil your Spirit, which will riſe pure. Continue this degree 


of heat till nothing more will come over. You will find in 
the receiver a very clear colourleſs Spirit of Wine, of a quick 
but agreeable ſmell, which will catch fire at once by the bare 
contact of any flaming ſubſtance. „ 

Pp ICNS Th 
I hath been ſhewn, that Honey, and the vegetable juices 
analogous to it, ſuch as Muſt, and the juices of all faccha- 
rine fruits and plants, yield by diſtillation no other principles 
than Phlegm, an Acid, and a ſmall quantity of Oil. The 
analyſis of Wine, and of all ſubſtances that have undergone 
the ſpirituous fermentation, ſhews us that this fermentation 
produces, and in ſome ſenſe creates, in thoſe mixts, a'prin- 


ciple that did not exiſt in them before; I mean the Ardent 2 


Spirit, which is an inflammable liquor that is miſcible with 
water. This liquor reſults from a cloſer combination of the 
Acid and the Oil, which are attenuated and united together 
by fermentation. To this Oil, which is one of its conſtitu- 


ent parts, its inflammability is owing ; and the Acid imparts | 


to this Oil the property of mixing with water, more perfeCt- 
ly and more intimately than when it makes a part of any o- 


ther compound. Nay, there is, in the very compoſition of 
an Ardent Spirit, a certain quantity of water which is ne- 


ceſſary to it, which is one of its effential parts, and without 
which it would not have the properties that charaCteriſe it. 
We ſhall preſently have occaſion to ſee, that, when Spirit of 
Wine is dephlegmated to a certain pitch, we cannot deprive 
it of any more of its aqueous parts, without decompoſing a 
quantity of the Spirir, proportioned to the quantity of water 
drawn from it. | , . 45 „ 

Ardent Spirits are more volatile than any of the principles 


of the mixt from which they are produced, and conſequent- 
ly more volatile than the phlegm, the Acid, or the Oil there- 
of, though they wholly conſiſt of theſe. This cannot be at- 
tributed to any thing but a peculiar diſpoſition of theſe prin- 
ciples, which are attenuated in a fingular manner by the fer- 
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menting motion, and thereby rendered more epi he 
expanſion and rarefaction. _. 

The great volatility of the Argent Spirit procures us an 
eaſy method of ſeparating it from the other principles of 
Wine, and of dephlegmating it. For this purpoſe it need 
only be diſtilled with ſuch a gentle beat as is juſt capable of 
raiſing the Spirit, but too weak to produce the ſame effec. 
on the other matters from which. you defire to. free it. For 
this reaſon the more ſlow ly, and with the leſs heat, you diftil 
your Wine, the ſtronger and more ſpirituous will your Bran- 
dy be. The ſame is to be ſaid, of the ſecond diſtillation, by 
which Brandy is changed into Spirit of Wine, or, in other 
words, dephlegmated. The Spirit of Wine thus drawn 
from it will be ſo much the better, the more exactly you ob- 
ſerve the conditions here propoſed. * 

I Spirit of Wine be treated in the ſame manner as Bran- 
dy, that is, if it be rectiſied by diſtillation with the ſame 

recautions, it will be thereby dephlegmared as much as pol- 
bible; and then it is called 4/k9hal. By this rectiſication it 
is not only freed from its redundant phlegm, but alſo from 
ſome particles of Acid and of Oil, which, though much leſs 
volatile than itſelf, yet aſcend with it in the firſt diſtillatton; 
nor is it poſſible wholly to avoid this inconvenience... 

Mr. Boerhaave propoſes to dephlegmate Spirit of Wine 
more caſily, and more accurately, by diſtilling it from deere · 
pitated Sea-ſalt mixed, while very hot, with the Spirit. This 
muſt certainly be a very good method; becauſe decrepitated 
Sea: ſalt powerfully. attracts moiſture, and conſequently is 
very apt to imbibe and retain, that which is in the Ardent 
Spirit: and Spirit of Wine doth not diſſolve Seca · ſalt; ſo that 
there is no reaſon to ſear its being in the leaft contaminated 
therewith. 

All fermented liquors do not Kay near an 1 equal quantity. 
of Ardent Spirit; becauſe they do not all, before fermenta- 
tion, <qually contain the principles neceffary to produce an 
Ardent Spirit, in the moſt advantageous at or diſpo- 
ſition. 

There are ſeveral ways of proving whether or no Spirit of 
Wine be as highly rectified as it poſſibly can be, that is, 
whether or no it contain any more phlegm than is preciſely 
neceſſary to conſtitute it Spirit of Wine; and many Chymiſts 
bave judged that worthy of the title which burns away en- 
tirely, without eds E. bebind it the leaſt token of humi- 


dity; or that hien ing burnt on gun- powder, fires it at 
But 
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But Mr. Boerhaave juſtly obſerves, that veither of theſe is 
a a ſufficient proof; becauſe, though there ſhould be a ſmall - 
quantity of unneceſſary pblegm in Spirit of Wine, yet. it 
may very well be Hs e and diſſipated by the deflagra- 
tion in either way. He therefore propoſes another proof, 


vhich is much more to be depended on; that is, by mixing 


and ſhaking with the Spirit of Wine a ſmall quantity of à 
very dry pulverized Alkali. If this Salt, when thus agitat 
ed, and even warmed, with Spirit of Wine, continue as dr 
as it was at firſt, it is a "gn. that the Arsen is Perser de 
phlegmated. | 

Mr. Boerbaave iel in this manner ſome Spirit of — 
that had fired gun- powder, and found it to contain ſo much 
phlegm that it moiſtened his Salt very perceptibly: nay, one 


ſingle drop of water, being mixed with a confiderable quan- 


tity of Spirit of Wine, which befare left the Alkali perfeCt- 

ly dry, diſcovered itſelf in this way ”y the mate it com- 

municated to the very ſame Salt. * 
Spirit of Wine may alſo be contaminated with Gund Wer 


rogeneous ſubſtances; ſuch as acid, alkaline, or oily matters. 


Theſe are to be diſcovered by very eaſy experiments proper to 
each: for an acid, or alkalious Spirit of Wine being mixed 


with ſyrop of violets will give it a red or a green colour, ac | 


cording to the nature of the ſaline matter contained in its 
and, if it be combined with an Oil, that will ſhew itſelf by 


the white milky colour which a drop of it will give to water. 


Beſides the Ardent Spirit, Wine contains an Acid united 
with a portion of earth and of Oil, which give the Acid a 
concrete form. This ſubſtance generally ſeparates ſpontane- 
ouſly. from the Wine, and adheres, in the form of a ſtrong 
cruit, to the ſides of the caſk. It is called Tartar, and is, 
properly ſpeaking, the Eſſential Salt of Wine. We shall 
exhibit the analyſis of T nary and went Nl it more at length, 
in a chapter apart. 

Wine-lees conſiſt of the groffeſt parts 6 ehis Garniſh Ki 
quor; which being uncapable of remaining diſſolved, Gnk to 
the bottom, and form a ſediment, which: contains alſo dome 
Tartar. and a little Ardent Spirit. l 

The reſidue left in the eucurbit, aſhes the Spitie'i is chai 


off, is a ſort of Extract of Wine. This liquor hath an ex- 


ceeding rough, or rather acid taſte-. W hen diſtilled it yield 
an acid phlegm, which comes more and more acid as the 
diſtillation advances, and a fetid empyreumatie Oil. From 


the caput mortuum, when burnt, neee „ of wg 


en W may be extratted.. 14 9 4 41g Hd 
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From all this it follows, that Wine conſiſts of an Ardent 
Spirit, and a Tartarous Acid, diffuſed through a great quan- 
uy of water, together with ſome oily and earthy parts. 

Malt- liquor contains much leſs Tartar than Wine; but, 
inſtead thereof, it is impregnated with a mucilaginous mat - 
ter, which becomes very perceptible when any body is ſmear- 
ed with it and dried; ths then it makes a kind of Varniſh, 
This mucilaginous matter, which is not ſufficiently attenu- 
ated, eſpecially when the Malt-liquor is new, makes it very 
apt to ſwell up and riſe over the helm with rapidity, in the 
diſtillation of an Ardent Spirit from it: far which reaſon it 
is neceſſary to proceed more cautiouſly, and more flowly, ir in 
. a * from this W than from Wine: | 


5 1 
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PROCESS III. 


To  depHegmate Spirit of Wine by the 227257 oF Fixed Alakis ; 
ph oder oy Wine analyzed. | 


Te a glatt cucurbit pour the Spirit of Wine you ies 
to dephlegmate, and add to it about a third part of its 
weight of Fixed Alkali, newly calcined, perfectly dry, heat- 
ed, and pulverized. Shake the veſſel, that the two matters 
may be mixed and blended together. The Salt will gradu- 
ally grow moiſt, and, if the Spirit of Wine be very aqueous, 
melt into a liquor, that will always lie at the bottom of the 
veſſel, without Ne with the Nen of Wine 1 er will 
faim at top. 

When you perceive that the Alkali N no new me 
ture, and that no more of it melts, decant your Spirit of 
Wine from the liquor beneath it, and add to your Spirit 
freſh Salt thoroughly dried as before. This Salt will alſo 
imbibe a little moiſture ; but it will not grow liquid, becauſe 
the Alkali, with which it was mixed before, hath leſt too lit- 
-tle phlegm to melt this. Decant it from this Salt as at firſt, 
and continue to mix and ſhake it in the ſame manner with 
freſh Salt, till you obſerve that the Salt remains as dry after 
as it was before mixing it with the Spirit of Wine. Then 
diſtil your Spirit in a ſmall alembic with a gentle Bez ane 
, 452 * Saver it as much dephlegmated as it can be. 


OBSERVATIONS. 


. IN to the Mineral Acids, Fixed Alkalis perfectly cal⸗ 
dined are the og which have the greateſt affinity with 
mot - ” Waker 


the Alkali employed to rectify it. . 
Mr. Boerhaave thinks, with great probability, that this 
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water, and therefore it is no wonder they are ſo very fit 
to dephlegmate Spirit of Wine, and to free it from all its 
redundant humidity. Indeed Spirit of Wine cannot be per- 
fectly dephlegmated without their aſſiſtance: for when diſtil - 
lation alone is made uſe of for that purpoſe, it is impoſſible 
to prevent ſome phlegm from riſing with the Spirit of Wine, 
whatever precautions we take to avoid it. Hence it comes 


to paſs, that Spirit of Wine, though ever ſo highly rectified 


by diſtillation, always imparts a little moiſture to an Alkali, 
when mixed with, it in order to prove its goodneſs. 


But, while the Alkali attracts the ſuper-abundant phlegm ; 


of the Spirit of Wine, it produces in that liquor, and under- 
goes itſelf, remarkable changes. 1 

Spirit of wine, when ſo highly dephlegmated by an Al- 
kali that, being kept in digeſtion therewith, it leaves the 
Salt perfectly dry, hath. a red colour, an odour ſomewhat 
different from that which is peculiar to it when perfectly 
pure, a taſte in which that of the Fixed Alkali may be di- 
ſtinguiſned; and it makes a flight efferveſcence with Acids: 
which manifeſtly proves, that it is united with a portion of 


portion of the Alkali unites with the Spirit of Wine, much 
in the ſame manner as with Oils, viz. that it forms with the 
Spirit a kind of liquid Soap. He obferves, that this al- 
kalizated Spirit cleans the fingers; and that things wetted 
with it do not dry ſo ſpeedily as thoſe wetted with pure Spirit 


Salt of Tartar. | 


of Wine. This alkalizated Spirit is alſo called Tindture of 


in making this Alkaline Tincture, great care is to be ta- 


ken that the Spirit of Wine you uſe be as highly reQtified as 
pollible : for, as long as it communicates. any phlegm: to the, 
Alkali, it doth not acquire from the Salt mixed with it either 
the red colour, or the other properties which ſhew it to have 


diſſolved part thereof. It is alſo a rule, to throw the Alkali 


exceeding hot into the Spirit of Wine, which being heated 
beforehand boils on the addition of the hot Salt. In order 


to render the Tincture ſtill; ſtronger, they are left to digeſt. 


together for ſome time; after which, if part of the Spirit of 
Wine be drawn off by diſtillation, the remainder will have 


a redder colour and a more acrid taſte. 


* * J Kg. 4 . 


The Spirit drawn off by diſtillation is clear, colourleſs, 


and doth not give the ſame tokens of an alkaline quality as 
the Tincture; and for that reaſon, as the deſign of the pre - 


{cnt proceſs is only to dephlegmate and rectify Spirit of Wine 
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by means of a Fixed Alkak, we have directed it to be diſtil 
led as ſoon as all its phlegm is abſorbed by the Salt. 
However, Spirit of Wine reCtified in this manner muſt 


not be conſidered as abſolutely pure; for a ſmall degree of 


an alkaline quality is {till perceptible in it: but that doth not 
hinder its being employed with ſucceſs in ſeveral cbymical 
operations, where the property chiefly required in Spirit. of 
Wine is that it be perfectly dephlegmated. 

In order to free Spirit of Wine from the ſmall portion of 


Alkali remaining in it after diſtillation, Mr. Boerhaave pro- 


poſes to mix with it a few drops of the Vitriolic Acid, be- 
fore the laſt diſtillation. But there is great reaſon to appre- 
hend an oppoſite inconvenience from this practice: that is, 
inſtead of an alkaline character, we may give the Spirit an 
acid taint. Indeed this cannot be avoided, but b mixing 
with the Spirit of Wine exaclly as much Acid, as ſuffices to 


ſaturate the Alkali contained in it, and no more; 3 which Is 


a'point very difficult to hit. 

Van Helmont tells us, that having diſtilled Spirit of Wine 
from Salt of Tartar perfectly calcined, half of it came over 
pure water; and Mr. Boerhaave, to whom this appeared very 
ſurprifing, reſolved to repeat Van Helmont's experiment, in 
order to ſatisfy himfelf of the truth, and fee with his own 
eyes what would be the reſult. With this view he made a 
tincture of Salt of Tartar in the manner above deſcribed, as 
ſtrong and as fully impregnated as he poſſibly could. He ſet 
it in digeſtion wirh the Alkali for ſeveral months, and af- 
terwards Jet it ſtand four years without touching it. He 
then poured the whole into a cucurbit, and drew off the 
Spirit of Wine from the Salt by diſtillation. The Spirit of 
Wine, 'which was before very red, became clear on being 
diſtilled, having left its colour in the Salt which remained at 
the bottom of the cucurbit. This Spirit he returned upon 
the Salt, and diſtilled as before. He obſerved; that, in this 
ſecond diſtillation, the Spirit of Wine roſe with a little more 
difficulty, and that the remaining Salt was of a more faturat- 
ed colour, and become of à dark red. In this manner he 
cohobated and diſtilled bis Spirit twenty times, with the fame 
Salt. He then foundthat the Spirit of Wine had acquired 
2 cauſtic, fiery taſte, and tHat the ſaline maſs in the bottom 
of the cucurbit was grown black. This ſaline reſidue he di- 


ſtilled with a ſtronger fire, and obtained from it a liquor, 


which was water, and not Spirit of Wine. 
"Though Mr. Boerhaave ſeems, by this tedious Hbou', to 


_ made Van Helmont's — ſucceed, at leaſt in 


Part, t 
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part, yet that famous and accurate Philoſopher did not flatter 
himſelf with the notion of having ſolved the problem. He 
firſt obſerves; that he was far from getting the quantity of 
water which Van Helmont ſays he obtained, viz. half the 
weight of the Spirit of Wine. Secondly, he could fcarce 
think that the quantity he did obtain actually came from the 


Spirit of Wine. The thing appeared to him ſo ſingular, 
and fo hard to be accounted for, that he inclined to believe 


the water was quite extraneous both to bis Spirit of Wine 
and to his Salt, and that it came from the air, which could 
not but be admitted in the frequent cohobations of the Spirit 
of Wine with the Alkali. e 
When Mr. Boerhaave undertook this long laborious courſe 
of operations, he had it alſo in his view to try whether he 
could not, by the ſame means, ſolve another problem famed 
among the Chymiſts, namely, the Volatilization of the Salt 
of Tartar. He acquaints us, that in this alſo he failed; 
which may eaſily be belived: but, in my opinion, he was 


more ſucceſsful with regard to the firſt point, than he him- 


ſelf imagined; for I think the water be obtained came im- 


mediately from the Spirit of Wine. We ſhall eaſily be con- 


vinced of this, if we carefully conſider all the circumſtances 
attending his experiments. M0 183,08 BEIT. a0 F809 
It bath been ſhewn, that Spirit of Wine conſiſts of an 


Oil, of an Acid, and of water, with which the Oil is inti- 


mately mixed by means of the Acid; that Spirit of Wine, 
which is not perfectly dephlegmated, may be deprived of a 
pretty conſiderable quantity of Water, which is {ſuperfluous 
and unneceflary to its compoſition; and that it ſuffers no 
change thereby, except that it becomes lighter, ſtronger, 
more inflammable, in ſhort, more Spirit of Wine: but that, 


when it is once freed of this ſuper-abundant phlegm, it would 


be in vain to attempt ſeparating a greater quantity of water 
from it. All the water then left in it is eſſential to its com- 
polition, and neceſſary to give it its properties; for, without 


that, it would not be Spirit of Wine, but only an Oil load- 


ed with an Keidgdgd F 
This being laid down, the water which cannot be ſeparat- 


ed from Spirit of Wine while it continues Spirit of Wine, 


muſt become ſenſible when it is decompoſed. And this ac- 
tually comes to; paſs: for if you rob Spirit of Wine of one 
of its principles, its Oil, for inſtance, and for that purpoſe 
burn it under a glaſs bell, as you do Sulphur, you will by 


this means collect a great quantity of water, even though 


jou make uſe of the moſt highly rectified Spirit of Wine 7 
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which proves that this water was one of the eſſential parts 
bar conflituted-theiSpirt. rt. 
I If inſtead of depriving this mixt of its oily principle, you 


ſeparate from it one of its other principles, ſuch as its Acid, 


it is plain that it will in like manner be decompoſed, and 
that then the Oil and the water, which were combined toge- 


gether only by means of that Acid, will ſeparate from one 


another, and appear each in its natural form. Now this is 
exactly the cafe in Van Helmont's experiment, as repeated 
by Boerhaave. The Fixed Alkali, on which the Spirit of 
Wine is cohobated, bath a greater affinity with the Acid of 
this mixt than with its phlegm or its Oil. It therefore unites 
with part of tbat Acid; by which means a proportional 
quantity of its Oil and water (muſt needs ſeparate from each 
other, and of courſe a portion of the Spirit of Wine will be 


decompoſed. Accordingly Boerhaave obſerved, that, in de- 


phlegmating.Spirit of Wine by a Fixed Alkali, a portion of 
Oil is always ſeparated from it, and that the Alkali employ- 
ed in this operation is impregnated with an Acid, ſo that, 
when it hath been ſeveral times uſed for this purpoſe, it is 
almoſt changed into a Neutral Salt, and hath acquired the 
properties of the Foliated Salt of Tartar. That on which 
Spirit of Wine hath been cohobated a great number of times 
muſt conſequently be impregnated with a great quantity of 
Acid; and, as the Acid carries with it a great deal of water, 
it is not ſurpriſing that when the Alkali, thus impregnated 
with Acid and phlegm, is expoſed to a ſtrong fire, the phlegm 


ſhould be ſeparated from it: ſeeing the union between them 


is but weak. | | 

bus ot appears that the water obtained by Mr. Boerhaave, 
in his experiment, came immediately from the Spirit of 
Wine, agreeably to Van Helmont's notion; whoſe moſt in- 
telligent followers have clearly explained his ſentiments on 
this ſubject, telling us, as their author's poſitive aſſertion, 
that, in his experiment, the pureſt Spirit of Wine depo- 
« ſites one of its principles in the Salt of Tartar; that an- 
« other of them is turned into water, and ſo ſeparated from 
« that Spirit, and from the principle attracted by the Salt 
« of Tatar; that conſequently Spirit of Wine certainly 
« conliſts of theſe two principles, which may be ſeparated 
, from each other; and that the principle which-unites with 
the Alkali of the Tartar changes this Salt into a medica- 


4 


« ment, or Balſam, of admirable virtue in | curing wounds, 


« known by the title of the Samech of Paracelſus.” 


vt 
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It may here be aſked, why Boerhaave obtained but a ſmall 


quantity of water in this experiment, ſeeing Van Helmont 


pretends that it ought to be equal to half the weight of the 
Spirit of Wine. "The moſt natural anſwer to this queſtion 
is, that, as Van Helmont did not publith all the circumſtan- 
ces of his experiment, there is reaſon to think Boerhaave 


did not go about it in the ſame manner as Van Helmont 


did. 5 
In my opinion he would have fueceeded perfectly, and 


have obtained from his Spirit of Wine the whole quantity of 


water he deſired, if, inſtead of cohobating it always on the 
ſame Alkali, he had taken freſh Alkali every time; had 
drawn a tincture from it; had diftilled his Spirit of Wine 
from this Salt; and, after collecting all the parcels of Alkali 
remaining after thoſe diſtillations, he had expoſed them to a 
ſtrong fire, in order to ſeparate all the moiſture contained in 
them. Perhaps alſo ſuch a great number of cohobations and 
diſtillations would not have been neceſſary to decompole the 


Spirit of Wine totally by this method; eſpecially if he had 


employed a greater quantity of Alkali in each operation. 
For it is evident, that a Fixed Alkali, by being impregnated 
with a certain quantity of the Acid and water of the Spirit 
of Wine, loſes thereby a great deal of its ſtrength and acti- 
vity, and at laſt becomes incapable of abſorbing any more; 
fo that, when it is entirely ſaturated, it is no more able to 


act upon Spirit of Wine, ſo as to decompole it, than ſo 
much Vitriolared Tartar, or common Sand. Hence you. 


ſee, that there are ſtill many beautiful experiments to be 
made on this ſubject, and that we may hope by a regular 
problem. s : 5 

In the following proceſſes we ſhall treat of another method 


courſe of them to obtain a perfect ſolution of Van Helmont's 


of decompoſing Spirit of Wine, which conſiſts in depriving 


it of its eſſential water, or aqueous principle, by the means 
af highly concentrated Acids. rb . 
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PROCESS = 


Fo combine Spirit of Wine with the Vitriolic Acid. This 
combination decompounded. Rabel Water. Ether. Sweet 
Oil of Vitriol. Hoffman's Anodyne Mineral Liquor. 


1 an Engliſh glaſs retort put two pounds of Spire of 
Wine perfectly dephlegmated, and pour on it at once 
two pounds of highly concentrated Oil of Vitriol : ſhake the 
retort gently ſeveral times, in order to mix the two liquors. 
This will produce an ebullition, and confiderable heat; va- 
pours will aſcend, with a pretty Joud hiſſing noiſe, which 
will diffuſe a very aromatic ſmell, and the mixture will be of 
a deeper or lighter red colour, according as the Spirit of 
Wine was more or leſs oily. Set the retort on a ſand-bath, 
made nearly as hot as the liquor; lute on a tubulated ballon, 
and diſtil the mixture with a fire ſtrong enough to keep the 
liquor always boiling : a very aromatic Spirit of Wine will 
firſt come over into the ballon, after which the Ether will 
riſe. When about five or ſix ounces of it are come off, you 
will fee in the upper concavity of the retort a vaſt number 
of little points in a veined form, which will appear fixed; 
and which are nevertheleſs ſo many little drops ef Ather, 
rolling over one another, and trickling down into the receiv- 
er. Theſe little points continue to appear and ſucceed each 
other to the end of the operation. Keep up the fame degree 
of fire, till upon opening the little hole in the ballon you 
perceive. that the vapours, which inſtantly fill the receiver, 
have the ſuffocating ſmell of le Spirit of Sulphur “. 


Then 


* vl white yapours 2o i not appear when the veſſe!Wre perfectly cloſe. 
Mr. Hellot, to whom we owe the remark, having performed this operation 
uy a C 7 5 retort | procure from London, the neck of which had been rub- 
bed with emery in the mouth of its receivr, ſo that theſe two ve!Tels fitted 
each other exactly, ſaw the #theria liquor diſſil pretty faſt, but without 
white vapours. He then looſened the receiver, by . it a little upon 


the 


vs 
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Then unlute the ballon, pour 5 liquor i it contains into a 
cryſtal bottle, and ſtop it cloſe: there will be about eighteen 
ounces of it. Lute. on your receiver again, and continue 
the diſtillation with a greater degree of fire. There will 
come over an aqueous, acid liquor, ſmelling ſtrong of a ſul- 
pburcous ſpirit, which is not inflammable. It will be accom- 
panied with undulating vapours; which being condenſed 


will form an oil, moſt commonly yellow, one part of which 


will float on the ſurface of the liquor, and another will fink 
to the bottom. 

Towards the. end of the: diſtillation of this _ liquor, 
and of the yellow Oil of which it is the vehicle, that part of 
the mixture, which is left in the retort and grown black, will 
begin to riſe in froth. Then ſuppreſs your fire at once: ſtop | 
the diſtillation, and change your receiver once more. When 
the veſſels are grown pretty cool, finiſh your diſtillation with 
a lamp- -heat, kept up for twelve or fifteen days, which in all 
that time will raiſe but a very little ſulphureous ſpirit. Then 
break your retort, in which you will find a black, ſolid maſs, 
like a Bitumen. It will have an acid taſte, ariſing from a re- 
mainder of the Acid imperfectly combined with Oil. | 


This artificial Bitumen may be freed from its redundant 


Acid, by waſhing it in ſeveral waters. Then put it into a 


glaſs retort, and diſtil it with a ſtrong reverberated fire. You 
will obtain a reddiſh Oil that will ſwim on water, much like 
the Oil obtained by diſtilling the natural Bitumens. This. 
Oil alſo will be accompanied with an aqueous acid liquor, 


In the retort will be left a charred matter, which, being put 


into an ignited crucible in the fire, burns for me time, 
and, when well calcined, leaves a white earth. © 

The liquors that riſe firſt in this diſtillation, and which we 
directed to be kept by theniſelves, are a. mixture conſiſting, 
1. of a highly dephlegmated Spirit of Wine, of a moſt fra- 
grant ſmell; 2. of Ather, which the Spirit of Wine where- 
with it is united renders miſcible with water; 3. of a por- 
tion of Oil, which commonly riſes with the Ather, towards 
the end of the operation; 4. and ſometimes of a little ſul- 
phureous acid, if the receiver be not changed ſoon enough. 

In order to ſeparate the Ather from theſe other ſubſtances, 
put the whole into an Ke Wet retort, with a little Oil of 


the neck of the retort, ſo that thi att air 1 get in; 33 the 
white vapours appeared immediately. When the receiver was cloſe fitted on 
again, the vapours diſappeared. He repeated the ſame thing ve times from 
half hour to poſt 1 and ei vapours as N e and diſap- 
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alt me over. 
he in the receiver into a phial, with ſome water and ſhake- 


S ERYAT ILV. 


„ Tas operation is only a decompoſition of Spirit of Wine 
þy cicans of Oil of Vitriol. In the preceding proceſs we 
aw. that this Spirit, which conſiſts of three effcinial brine. 
ples, viz. an Oil, an Acid, and Water, cannot be deprived 
f one of them without beg at the ſame time decompoſed ; 
e two others that remain h ving, by ſuch ſeparation, Iofl 
e bond of intimate union and connection that was betweeñ 
them. We faw alſo that Spirit of Wine, when mixed an 
digeſted with a very cauſtic Fixed Alkali, and ſeveral times 
diſtilled from it, depoſites its Acid in that Salt: and hence 
it comes that the Oil and the Water, being deprived of the 
| rinciple which, was the bond of their union, ſeparate. from 
each other, and appear in their natural forms. © _ 
In the preſent experiment, the Vitriolic Acid decompoſes 
. ſe Spirit of Wine in a different manner. We know that 
his Acid acts powerfully on Oils; and that, when it is high- 
„ as the operation requires it ſhould be, it 
eizes and attracts with ſurpriſing force the moiſture of all 
bodies that touch it. So that, when it is mixed with Spirit 
of Wine, it acts at the ſame time both on the aqueous and 
on the oily principle of that mixt. The rapidity and aCtivi- 
ty, wherewith it ruſhes into union with theſe ſubſtances, pro- 
duce the heat, the ebullition, and the hiſſing noiſe, . Which 
we oblerve during the firſt moments after their mixture. 
The red colour, which the two liquors confounded toge- 
ther acquire after ſome time, is owing to the combination o 
the acid with the oily part; for it is known that Oils, as co- 
lourleſs as Spirit of Wine, ſuch as the Eſſential Oil of Tur“ 
pentine, become of a. browniſh red when diſſolved by a con- 
Ccentrated Acid: and Kunckel obſerved, that, the more Oil 
there is in Spirit of Wine mixed with Oil of Vitriol, the 
deeper is the red colour it acquires on being ſo mixed. He 
even gives this experiment as the certain means of diſcover- 
mg whether Spirit of Wine be more or leſs oily; and he 
adds, that Spirit of Wine, which hath loft part of its = by 
1 ; beit 
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being æedtiſied with Lime, acquires leſs redneſs than any o- 
ther by being mixed with Oil of Vitriol. ef ily Wo 

When the mixture'hath acquired this colour, and before it 
undergoes diſtillation, it appears like a'homogeneous liquor. 
There is yet no decompoſition; or at leaſt none that is per- 
ceptible ;. and the Vitriolic Acid is united at the ſame time 


with the Dil, the Acid, and the Water of the Spirit of 


Wine; that is, with the whole Spirit of Wine in fubſtanoe. 
This mixture, when made with three parts of Spirit of Wine 


to one of Oil of Virriol, is an aſtringent remedy much uſed 


in hemorrhages, and known by the name of Rabel's Huter. 

The actual decompoſition of the Spirit of Wine is effect. 
ed by the diſtillation. The firſt liquor, or . the firſt portion 
of the liquor that riſes before the reſt, hath the ſmell and all 
the properties of Spirit of Wine. It is indeed part of 
the Spirit of Wine employed as an ingredient in the mixture; 
but, being abſtracted from a highly concentrated Oil of Vi- 
triol, which, of all known ſubſtances, attracts moiſture with 
the greateſt power, it is perfectly freed of all its unneceſſary 
phlegm, and retains no more than what is a conſtituent part 
thereof, as one of its principles, without which it would not 
be Bpirit t , 

The liquor that ſucceeds this firſt Spirit of Wine is of 2 
different nature. It may be conſidered as an Æther: for; 


though it be not a pure ther, it contains the Whole of it: 


from this liquor only can it be obtained; it is no other than 
an Ether mixed with ſome of the Spirit of Wine that comes 
over firſt, and a little of the acid liquor Which comes after 
ward. Now the production of ther is the effect of a be- 


ginning decompofition of the Spirit of Wine: it is Spirit oc 


Wine degenerated, half decompoſed; Spirit of Wine too 
highly dephlegmated; that is, Spirit of Wine which hath 


loft a part of its effential phlegm, of that phlegm' which as 


a neceſſary principle made it Spirit of Wine: it is a li- 
quoriſtill compoſed of oily parts mixed with aqueous parts, and 
on that account muſt retain a reſemblance of Spirit of Wine; 
but ſuch that its oily parts, not being diſſolved and diffuſed 
among a ſufficient number bf aqueous particles, are brought 


nearer to each other than they fhould be to conſtitute perfect 


Spirit of Wine; on which account it is not now miſcible 
with water, but is as much nearer to the nature of Oil, as it 


is removed from the nature of Spirit of Wine: it is a liquor, 
in ſhort, which, being neither Spirit of Wine nor pure Oil, 
yet poſſeſſes ſome properties in common with both, and is 


confequently to be ranked in the middle between them. 


This 
7. 
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This explanation of the nature of Æther, which I imagine 
was never before given by any other, is the ſame that we 
propoſed in our Elements of the Theory of Chymiſtry, which 
may be conſulted on this occaſion. 

An objection againſt this opinion may, perhaps, be dre 


from an experiment well known in Chymiſtry. It may be 


ſaid, that, if Æther were nothing but depraved Spirit of 
Wine, which ceaſes to be miſcible with water, becauſe the 
Joſs it hath ſuſtained of a portion of the water neceſſary to 
its conſtitution hath diſordered the proportion which ought 
to ſubſiſt between its aqueous and oily parts, from which 
proportion it derives that property, it would be very eaſy to 
change Spirit of Wine into Æther by a method quite con- 
trary to the uſual one; viz. by mixing Spirit of Wine with 
a ſufficient quantity of ſuperfluous Oil: for it ſeems to be a 


matter of indifference whether the proportion, between the 
aqueous and the oily parts of Spirit of Wine, be changed 


by leſſening the quantity of the former, as in the com- 
mon operation for ther, or by increaſing the quantity of 
the latter, as is here propoſed; and we can, by the laſt me- 
thod, put theſe two principles together in what proportion 
we pleaſe, Now it is certain that, whatever quantity of Oil 
be diffolved in Spirit of Wine, it will ſtill remain | miſcible 
with water; and that, if Spirit of Wine thus replete with 
Oil be wixed with water, it will unite therewith as Wen 
and quit the Oil which it had diſſolvet. 

This objection, though ſeemingly a very ſpecious one, 
will be removed with the utmoſt eaſe, if we reflect but ever 
ſo little on ſome of the principles already laid down. We 
ſaid, and we gave ſome inſtances of it, that certain ſubſtan= 


ces may be united together in ſundry different manners: fo 


that from theſe combinations, though made in the ſame pro- 
portions, there ſhall reſult compounds of very diſſimilar pro- 
perties. The combination we are now conſidering is another 
evidence of this truth. It is allowed that the proportion be- 
tween the oily and the aqueous parts may be exaQly the ſame 
in Ætber and in Spirit of Wine replete with Oil; but it 
mult alſo be owned that the manner in which the Oil is 
combined in theſe two cafes is very different. 

That Oil, which at firſt is a conſtituting part of the Spirit 
of Wine, and afterwards: becomes a part of the Ather, is 
united with the other principles of thoſe mixts, that is, with 
their Acid and their Water, by the means of fermentation, 
whereby it is much more attenuated, and much more cloſely 
combined, than that with which Spirit of Wine is . 
nate. 


Oe, 
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nated by diffolution only. And accordingly this adventitious 
Oil is fo flighty connected with Spirit of Wine, that it is 
eaſily feparable from it by barely diſtilling it, or even mixing 


it with water: whereas that which makes a part of the Spi- 


nit of Wine, as one of its conſtituent principles, is united 


there with in ſuch a manner as not to be ſeparable from it by 


either of tneſs methods, nor indeed without employing the 
moſt vigorous and powerful agents for that purpoſe. So that 
the chief differences between ther and Oily Spirit of Wine 


muſt be afcribed to the different manner in which the Oil is 


combined in theſe two mixts': and, if a ſufficient quantity 


of ſuperfluous Oil could be united with Spirit of Wine, in 


ſuch a manner that, without being ſoapy, it ſhould not be 
ſeparable therefrom by the affufion of water, I make no 


doubt bur ſuch a Spirit of Wine would be perfectly like 


Ather, fo far as not to be miſcible with water. 

But let us return to our diſtillation, and trace the 'decom- 
poſition of the Spirit of Wine by the Vitriohie Acid. We 
have ſhewn that the Acid begins with attracting part of the 
Water which eonſtitutes the Spirit of Wine, by which means 
it changes the nature of this compound, deſtroys its muſci- 
bility with water, and brings it as much nearer to the nature 


of an Oil as it thereby removes it from the nature of Spirit 


3 ES] 


of Wine?! | 
According to the theory laid down it is evident, that, if 


the Acid continue to act in the fame manner on Spirit of 


Wine thus depraved and become Ather; that is, if it eonti- 


nue to draw from it the ſmall remaining quantity of the a- 


queous principle, to which it owes the properties it ſtill re- 
tains in common with Spirit of Wine, this muſt produce a 
total decompoſition thereof; ſo that the oily parts, being no 
longer diffolved and divided by the aqueous parts, will be 
collected together, unite, and appear under their natural 
form, with all their properties. Now this is exactly the cafe. 
The Vitriolic Acid riſes in the diſtillation after the Æther; 


but conſiderably changed, becauſe it is loaded with rhe ſeat- 


tered remains of the decompoſed Spirit of Wine. Ie is in # 
manner ſuffocated by the Water it hath attracted from the 
Spirit; which is the reaſon why it appears in the form of a 


very aqueous acid liquor. It carries up along with it the O 


which it hath ſeparated from that Water: this is the Oil we 
took notice of in-the proceſs; and it is conſequently that ve- 
ry Oily principle which actually conſtituted the Spirit of 

ine. Laſtly, by ating on this Oil alſo, it takes up 2 
portion of phlogiſton, which renders it ſulphureous. 
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What remains in the retort is alſo a portion of the Oil, 


that was contained in the Spirit of Wine, now combined | 


with ſome of the Acid; which is the reaſon why it is black 


and thick. It is a compound much reſembling a Bitumen, 
and when analyzed yields the ſame principles we obtain from 


native Bitumens, or from an Eſſential Oil thickened and half 


burnt by its combination with concentrated Oil of Vitriol. 


As to the Acid of the Spirit of Wine, ſome of it remains 


combined with the Æther: but there is great reaſon to think, 
that, when the Vitriolic Acid robs the Spirit of Wine of its 
aqueous part, it takes up at the ſame time moſt of its Acid, 
which being itſelf very aqueous, may be conſidered as pure 
water with reſpect to the concentrated Oil of Vitriol, by 
which it is attracted, and with which it is confounded; 

The properties which characteriſe Æmther agree perfectly 


well with what we have ſaid of its nature, and of the man- 


ner in which it is produced. It is one of the lighteſt liquors 
we know; it evaporates ſo ſuddenly, that, if a little of it be 


dropt on the palm of your hand, you will ſcarce perceive the 


part it touches to be wet by it; it is more volatile than Spirit 
of Wine; which is not at all ſurpriſing, ſeeing it differs 
therefrom- only by containing leſs water, which is the heavi- 


eſt principle in Spirit of Wine. 


Ather is more inflammable than Spirit of Miney for; if 
any flame be brought but near it, it immediately catches fire. 
The reaſon of this is, that the oily parts of which it conſiſts 
are not only as much attenuated, and as ſubtile, as thoſe of 


Spirit of Wine, but alſo in a greater proportion with regard 


* 


to its aqueous parts. To the ſame cauſe muſt be attributed 
the facility with which it diflolves any. oily matters what= 
ever. 


Ether borus bs: dees as Spirit of Wine does, * 


without leaving any coal or earthy matter behind; becauſe 
the inflammable or oily parts contained in it are, in this re- 


ſpect, diſpoſed like thoſe of Spirit of Wine. | 

The properties of not being miſcible with water, and of 
taking up Gold diſſolved in aqua regis, it poſſeſſes in com- 
mon with Eſſential Oils; but the latter property it poſſeſſ- 
es in a much more ſenſible degree than any Gil: for Efſen- 
tial Oils ſuſtain the Gold they thus take up but a little while; 
whereas the Ather never lets it fall. It ſeems the ancient 


Chymiſts were unacquainted with the Ather: or at leaſt, if 


they did know it, they made a myſtery of it, according to cu- 


ſtom, and ſpoke of it only in enigmatical terms. Amongſt 
| the An Frobenius, a ne Chymiſt, ſeems to have 


been 


. 
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been the firſt who brought it to perfection. Godfrey Hank- 
witz, alſo a German, but ſettled in England, made mention . 
of it much about the ſame time in the Philoſophical Tranſ- 
actions. According to the latter, Mr. Boyle and Sir Iſaae 
Newton both knew the preparation of Æther, for which they _ 
had each a different proceſs. But none of theſe Chymiſts 

ever publiſhed an exact and circumſtantial account of a me- 
thod by which this liquor might be prepared: ſo that Meſſrs. 
Duhamel, Groſſe, and Hellot, who have ſince made ſeveral 


experiments for that purpoſe, and have diſcovered, and com- 


municated to the public, eaſy and certain methods of procur- 
ing Ether, had no aſſiſtance in their labours but from their 
own {kill and ſagacity; which gives them a juſt title to the 
honour of the invention. Mr. Beaume alſo, a very ingeni- 


| ous Artiſt in Paris, who hath beſtowed a great deal of pains 


on this ſubject, lately communicated to the Academy a Me- 
moir, which, among ſeveral very important obſervations, 
contains the commodioys and expeditious proceſs above in- 
ſerted. As there are many experiments in Mr. Hellot's Me- 
moir, agreeing perfectly well with what hath been ſaid con- 
cerning the decompoſition of Spirit of Wine by the Vitriolic 
Acid, we think it will be proper to take notice of them here, 


and to examine them briefly at leaſt, 


The quantity, the colour, and the weight of the Oil, 
which riſes in the diſtillation at the ſame time with the aque- 
ous acid liquor, are various, according to the different pro- 
portions of Spirit of Wine and Oil of Vitriol that are mixed 
together. Mr. Hellot obſerved that by increaſing the quanti- 
ty of the Vitriolic Acid he obtained more of this Oil, and 
leſs of the Ardent Spirit containing the ZEther. The reaſon 
is this: the more Oil of Vitriol you put in the mixture, the 
more Spirit of Wine muſt be totally decompoſed, and con- 
ſequently the more of this Oil will be obtained; which, as 
we have ſhewn, is one of the principles reſulting from the 


_ decompoſition of Spirit of Wine. 


«. This Oil is alſo lighter or heavier, in proportion to the 
« quantity of Oil of Vitriol poured on the Spirit of Wine. 
That which ariſes from mixing fix, five, four, or even 
« three parts of Spirit of Wine with one part of concentrat- 
« ed Oil of Vitriol, always floats on the water, and conti- 
«© nues white. Thar which aſcends from two parts of Spirit 
« of Wine is yellow, and moſt commonly finks ;- and, laſtly, 
that which is produced from equal parts of theſe two li- 
« quors is greeniſh, and conſtantly falls to the bottom 


7 
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Mr. Hellot remarks, on this occaſion, i part of the 
Acid, by the intervention of which this Oil is ſeparated, 
unites therewith; and, to the greater or ſmaller. quantity of 
the Acid thus combined with the Oil, he imputes its being 


more or leſs ponderous: : which is the more probable, as the 


heavieſt Oil is always obtained from a mixture in which the 
Acid bears the greateſt proportion, and vice verfa. Perhaps 
the different ſpecific gravity of Eflential Oils is wholly owing 
to the greater or ſmaller quantity of Acid they contain. 

Mr. Hoffman hath made ſeveral obſervations: on this Oil, 
which evidently pro. that it contains much Acid. He ſays, 
that, if it be kept for ſome time in a bottle, it grows red, 
and loſes its tranſparen 7 that its agreeable aromatic taſte 
becomes acid and corroſive; and that if you hold it over the 


fire in a filver ſpoon, it corrodes it, and leaves a black ſpot 


on it; and that it alſo corrodes Mercury, when heated there- 


with in a matraſs. To this Mr. Pott adds, that it makes a 


very perceptible efferveſcence with Fixed Alkalis; and that 
being rectified by thoſe ſalts it len all the acid properties 
obſerved by Mr. Hoffman. | 

Mr. Hellot obtained a ſtill more conſiderable quantity of 
this Oil, by adding three or four ounces of a Fat Oil to the 
mixture of Spirit of Wine with the Vuriolic Acid. Now, 


as the Oil we are ſpeaking of hath the properties of Eflential 


Oils, and is ſoluble ip Spirit of Wine, Mr. Hellot obſerves, 
that Oil of Vitriol by uniting with Fat Oils converts them 
into Eſſential Oils: which agrees very well with our opinion 
concerning the cauſe of the ſolubility of Oils in Spirit of 
Wine; which, in the Memoir already referred to on other 


occaſions, we attribute to an Acid ſuperficially and ſlightly 


united with Oils. | 

The Oil which thus i in diſtilling Spirit of Wine mix · 
ed with the Vitriolic Acid, is known by the name of the 
Sweet Spirit of Vitrial. This name is very improper, be- 
cauſe it may ſuggeſt a notion that this Oil derives its origin 
from the Vitriolic Acid, as ſome Chymiſts have erroneouſly - 
thought; whereas it comes entrely from the Spirit of Wine, 
2s we have ſhewn, If any reaſon. can be aſſigned for keep» 
ing up the name, it muſt be becauſe of the conſiderable 
quantity of the Vitriolig Acid that remains in the combina» 


tion, and is dulcificd by its union with the dpirig.at Wine. 


This Oil is an ingredient in Hoffman's famous dnodyne 
Mineral Liguor. That liquor is theught to be nothing but 
this very Oil diſſolved, a — combined with the two liquors 
that riſe firſt in the diſtillagion, and W before the 
| * 
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he ſulphureous acid phlegm. It diffolyes very eaſily and quick- 
d, ly in thoſe ſpirituous menſtrua; ſo that, if you intend to 
of have it by itfelf, and to prevent its recombining with the li- 
Ng quors that come off before, (which ſhould: be prevented, be- 
he cauſe it hinders the ſeparation of the Æther), you muſt take 
he great care to change the receiver as ſoon as the acid phlegm 
Ps with which it riſes begins to appear. 
g We have ſeen that, by the methods which Mr. Hellot 
bach pointed out, this Sweet Oil of Vitriol may be increaſed, 
il, both in weight and quantity. In that ingenious Chymiſt's 
8 Memoir we alſo find ſome methods of preventing it from 
d, riſing in the diſtillation. They conſiſt wholly in the addition 
of ſome Abſorbent bodies, which, he tells us, divert the ac- 
tion of the Vitriolic Acid, at leaſt in ſome meaſure, from 
the inflammable part of the n of Wine. One of rs 
methods is as follows. 
« Put into Spirit of Wine as much ſoft Soap a as it can | 
« diffolve : filter it, and pour on it ſome of the heavieſt and 
« moſt. concentrated Oil of Vitriol: ſhake the mixture. 
« The Soap will be inſtantly decompounded, and its Oil 
« will float on the ſurface; becauſe the Vitriolic Acid robs 
te it of the Alkali, which renders it miſcible with Spirit of 
Wine. Diſtil it, and you will obtain but a very little of 
« Rabel's water; which, moreover, will have the diſagtee- 
« able ſmell of a moſt. rancid Oil. There will aſterwards 
« aſcend a great quantity of Spirit of Wine having the fame 
« ſmell; then an aqueous, acid, and ſulphureous liquor; 
« but not a drop of yellow Oil. Mean time there forms a 
« bituminous fungus, of ſome conſiſtence, riſing above the 
« Oil of the Soap which floats on the reſt of the liquid.“ I 1 
Moſt of the Vitriolic Acid having been abſorbed by 3 "07 

Alkali of the Soup, in this experiment, as Mr. Hellot ob- | = 

ſerves, it is not ſurpriſing that it ſhould not act upon the 

Spirit of Wine with ſo much — as to decompoſe it, and 

ſeparate its Oil. For the ſame reaſon but a little of Rabel's 

Water comes over, and almoſt all the Spirit of Wine riſes 

without undergoing any ſenſible alteration. Ihe difagreeable. - 

ime} of thoſe liquors comes from the Oil of the Soap, which, 
being naturally heavy, remains behind in the _— where 
it grows rancid and 1s partly burnt.  - 

'Fhe laſt experiment in Mr. Hellot's Menoie;: of wikind: we 
thall take notice, is a peculiar proceſs for preparing ther; 
by means whereof, with the help of an earthy medium, it is 
caly to diſtil the vinous acid Spirit containing the tber, 
W any ſenſible change of n from us beginning to : 
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the end of the operation; Sichen; its being ficcenied by an 
acid ſulphureous liquor, oil, black ſcum, reſin, or bitumen; 
and without the neceſſity of taking any great care about che 
management of the fire, as the liquor may always be kept 
boiling in the retort, and diſtilled to dryneſs without any 
danger. This medium is common potter's earth. Mr. Hellot 
puts fix ounces thereof, well dried and pulverized, into a 
large retort, with one pound of Spirit of Wine and eight 
ounces of Oil of Vitriol. Theſe he digeſts together three or 
four days. The mixture acquires no ſenſible colour. He 
ſets the retort in a ſand- bath, and continues the diſtillation 
to dryneſs with a moderate charcoal fire. Excepting a few 
drops that riſe firſt, and which are pure Spirit of Wine, all 
the reſt of the liquor that diſtils hath conſtantly the ſmell of 
Ether: which is even ſomewhat more penetrating than that 
of the vinous acid Spirit obtained without. the 1 intervention of 
| this earthy medium. 

We have ſhewn, that the production of the 8 th 
quor is owing to a ſemi-decompoſition of the Spirit of Wine 
effected by the Vitriolic Acid during the diſtillation 3 that 
this Acid continuing to act, produces a total decompoſition; 
or perfect ſeparation of the Oil and Phlegm of the Spirit of 
Wine from each other; and that the Vitriolic Acid, uniting 
with theſe two principles, forms the ſulphureous phlegm, the 
fluid oil, and the bituminous matter, all frequently mention- 
ed above. Why then, in this experiment of Mr. Hellot's, 
do we obtain only a Spirit of Wine replete with Ather, 
while none of the other productions appear? The reaſon is 
a very natural one, and very clear: it is this; the potter's 
clay containing an earth of that kind which we called Ab- 
ſorbent, becauſe it poſſeſſes the property of uniting with 
Acids, that earth joins with the Vitriolic Acid in the mix - 
ture, reduces it to a Neutral Salt, and thereby prevents its 
eontinuing to act upon the Spirit of Wine, as is neceſſary to 
the total decompoſition thereof. 

Mr. Hellot ſays on this occaſion,. “ that part of the Vieri- 
cc olic Acid turning its action on this ſoluble earth or bole, 
4 which it finds in the potter's clay, ceaſes to act on the in- 
« flammable. principle of the Spirit of Wine; that, conſe- 
« quently, as there is not an immediate and continuous 
et combination of theſe two ſubſtances, neither a reſin nor a 
ei bitumen can reſult therefrom, This is ſo true, that a great 
c part of the Oil of Vitriol may be. afterwards regqvered 
_ «. from the LI wY as eee as when it was s firſt 
6, uled.”. 5 5 Ez - 8 Se 
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Mr. Hellot makes uſe of the following method for procur- 
ing the Æther from the acid vinous Spirit obtained by this 


diſtillation. « You muſt,” fays he, « put all this liquor 


« into a glaſs body, made of one piece with its head; pour 
« upon it, through the hole in the upper part of the head, 


« twice or thrice as much well-water, the hardeſt to the 


« taſte, and the moſt impregnated with gypſum, that can 
« be got. Very pure watery he . prodjices? much 

« leſs ther. ; * 
If the vinous acid Spirit have ſuch a dul ere ſmell, 
« as to occaſion a ſuſpicion that it contains a little too much 

« of a Volatile Vitriolic Acid, you muſt add to the water two 

« or three drams of Salt of potaſh to abſorb that Acid; and 

« then diſtil with a lamp-heat. | 

While any true Æther remains in the mixture, you will 

« ſee it afcend like a white pillar iſſuing from the midſt of 

« the liquor, and conſiſting of an infinite number of air 

« bubbles Ong ſmall. Nothing ſeems to condenſe 
« in the cavity of the head, which always remains clear, and 

« without any viſible bumidity. The gutts which light on 

« the ſides of the receiver, inſtead of forming a net - work 

« thereon, as Spirit of Wine doth when it is a little aque- 


dus, ſpread to the breadth of two inches or more, when 


« they conſiſt of true Æther. As ſoon as you perceive this 
« track begin to grow conſiderably narrower, the fire muſt 
« be put out; for what riſes afterwards will be mixed with 
water, and communicate that fault to the Æther already 
« collected in the receiver. 


„Then pour this ætherial liquor into a long bottle, and 


« add to it an equal quantify of well: water. Shake the bot- 
« tle; the liquor will become milky, and the true ther 
« will inſtantly ſeparate, float upon the water, and mix no 
« more with it. Separate .it then by a ſiphon, and A it 


« in a glaſs bottle ſhut cloſe with a glaſs ſtopple.” 
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PROCESS I. 


Spirit of Wine combined with Spirit of Nitre. Sweet rr 
„„ 8 Nitre. | | 

| NT 0 an, Engl retort of cryſtal glas ot ſome bighly 

rectified Spirit of Wine; and, by means of a glaſs fun- 


nel with a long pipe, let fall into your Spirit of Wine a few 


* of the Smoking 1 of 8 N will ariſe "he 
— 


* 


ver into the receiver, which muſt 
Then diftil with a ſomewhat ſtronger degree of heat, but ſtill 
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the retort an efferveſcence attended with heat, re. vapours, 
and a hiſing noiſe like that of a live coal quenched in water. 
Shake the veſſel a little, that the liquors may mix thorough» 
ly, and that the heat may be <qually communicated to the 
whole. Then add more Spirit of Nitre, but in a very ſmall 
guantity, and with the ſame precautions as before. Conti» 
nue thus adding Spirit of Nitre, by little and little at 2 
time, till you haye put into the retort a quantity equal to 2 
third part of your Spirit of Wine. Let this mixture ſtand 
BR in a cool place, for ten or twelve hours; then ſet it to 

eſt in a very gentle warnith for eight or ten days, ——— 


| Fr lated on a receiver to the retort. 


' Duriog this time a ſmall e Tg liquor will . gs 
poured into the retort; 


very gently, till nothing be left in the retort but a thick mat- 
ter. In the receiver you will find a ſpirituous liquor, of x 
quick grateful ſmell, which will excite a very ſmart ſenſation 


on the tongue, but without any corrolave acrimony.. This i is 
Le Sweet Spirit of Nitre. 


FV 


* this operation Spirit of Nitre is combined with Spirit 
4 Wine; theſe two liquors being united with each other, 


much in the ſame manner as the Vitriolic Acid 15 wich Spirit 
of Wine in RabeFs Water. 


The proportion of the liquors which Wer this combina- 
tion is not abſolutely determined, and the ſeveral authors 
who have written, on the fubje differ much about it. Some 
require equal parts of the ingred*<nts ; others again from two 
as far as ten parts of Spirit of Wine to one of Spirit of Ni- 
tre. This depends on the degree to which the Spirit of Ni- 


tre made uſe of is concentrated, and on the greater or leſs 


acidity which your dulcified Spirit of Nitre is intended to 


have. 


The Piſpenfatory of the College of Paris orders one part 
of Spirit of Nitre diſtilled from dried clay, that is, of Spirit 


which doth not ſmoke, to be mixed with two parts of recti- 


fied Spirit of Wine, and the whole to ſtand in digeſtion for 


a month, without diſtilling the mixture at all. This is a 


very good method: becauſe the long digeſtion ſupplies the 
place of diſtillation, and the Spirit of Nitre, not being high- 
ly concentrated, doth not greatly alter the Spirit of Wine; 


beſides that many inconveniences, to be Preſeniy ben no» 
5 W n are * this means avoided. 


But 


/ 


Chap. 3. PRACTICE 6s CHYMISTRY. gez 
But as our deſign is not to deſcribe ſuch Chymical prepa- 


rations only as are commonly uſed in medicine, our plan re- 
quiring us to treat particularly of thoſe which may give any 
light into the fundamental properties of bodies, the proceſs 
here ſet down appeared the fitteſt for our purpoſe; becauſe 
the action which Spirit of Nitre exerts upon pin of Wine 
is therein ſtronger and more perceptible. | 

One of che firſt particularities attending the mixture of 
thoſe two liquors, is the great eferveſcence, accompanied 


with violent heat, abundance of fumes, and loud hiſſing, 


which ariſes as ſoon as the Spitit of Nitre and the Spirit of 
Wine come into contact with each other. There is great 
reaſon to think, that theſe phenomena are produced only by 
the rapidity and vigour with which the Nitrous Acid ruſhes 
into union with the inflammable part of the Spirit of Wine. 
We obſerved, in treating of the Æther, that phenomena of 
the ſame kind appear at the inſtant when the Vitriolic Acid 
unites with Spirit of Wine: but on that occaſion, how high- 
ly ſoever the Vitriolic Acid be concentrated, all theſe effects 
are in a leſs degree than thoſe produced in the preſent ExPe= 
rimentz becauſe the Nitrous Acid, though weaker than the 
Virriolic, generally acts much more. vigorouſly and violent- 
ly on the bodies with which it unites, than” any other ſort of 
Acid. 

Concerning theſe mixtures of Acids with Spirit of Wines ; 
Mr. Pott obſerves, that it is not a matter of indifference 
whether you pour the Spirit of Wine upon the Acid, or the 


Acid on the Spirit of Wine; but that every thing paſſes 


much more quietly, when the Acid is poured to the Spirit of 
Wine, than when the contrary is done: and be gives the 
true reaſon thereof; to wit, that when the Acid is poured on 
the Spirit of Wine it finds in that liquor a great quantity of 
water, with which it immediately unites; that this weakens 
It, and hinders it from acting on the inflammable part with 
{ much impetuoſity as it otherwiſe would; and therefore he 
adviſes that ſuch mixtures be always made in this manner. 
But it is evident that this advantage is gained only by mixing 
the Acid with the Spirit of Wine very gradually, and drop 
by drop, as directed in the proceſs alter Mr. Pott. For, if 
the two liquors were to be mixcd together ſuddenly, and all 
at once, it is certain that the Acid would not meet with a 
"ng drop of phlegm more or leis. in that Way. than in the 
other. a 
Therefore the chief, and, in Cw meaſure, the only pre- ; 
eaution yeceſſary to be e in the making ol ſuch mix- 

| 2 - tures, 
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tures, to prevent the violent efferveſcence and other inconve- 
niences that may attend it, ſuch as exploſion, and the burſt- 
ing of the veſſels, is to pour but a very ſmall quantity of one 
nquor into the other at a time, and to add no more till the 
efferveſcence, and even the heat, produced by the firſt por- 
tion, be entirely ceaſed. With theſe precautions you may 
proceed either way, and be always ſure that the veſſels will 
not burſt; becauſe it is in your power to add ſuch a ſmall 
quantity of liquor at a time, as ſhall ſcarce produce a ſenſi- 
ble efferveſcence. We own, however, that Mr. Pott's ob- 
ſervation is a very juſt one. There is even an advantage in 
pouring the Acid to the Spirit of Wine, as he directs; which 
is, that the mixture is a little ſooner made, and without any 
danger. | ae . 

We have ſhewn, that the Vitriolic Acid becomes aqueous 
and ſulphureous by mixing Spirit of Wine with it : the Ni- 
trous Acid is changed by this mixture in a manner no leſs 
remarkable. Mr. Pott obſerves, that when Spirit of Nitre 
is dulcified, that is, when it is perfectly combined with Spi - 
rit of Wine, it loſes the diſagreeable odour peculiar to it, 
and acquires another that is quick and fragrant; it doth not 
afterwards emit any red fumes ; it riſes with a leſs degree of 
heat than when pure; it acts with leſs vigour on Fixed Alka- 
lis and Abſorbent earths. Laſtly, we ſhall here relate an ex- 
periment made by that Chymiſt, which feems to prove that 

the Nitrous Acid loſes its moſt characteriſtic properties, and 
entirely changes its nature, by being combined with Spirit 
of Wine. | | TOE, 

Mr. Pott examined the thick liquor left in the retort, when 
the dulcified Spirit of Nitre is diſtilled off. By analyzing 
it he obtained an acid liquor, of a yellow colour, and of a 
ſomewhat empyreumatic ſmell. This Acid was followed by 
ſome drops of a red empyreumatic Oil; and there remained, 
at the bottom of the diſtilling veſſel, a black, ſhining, char- 
red matter, like that which remains after the rectification of 


* 


} 14 a fetid Oil. 


The Oil extracted from this reſidue is a portion of that 
which helped to conſtitute the Spirit of Wine; being ſepa- 
rated therefrom by the Nitrous Acid, in the ſame manner as 
that treated of in the preceding proceſs, and called Sweet 
Oil of Vitrial, is ſeparated by the Vitriolic Acid. But as the 
Nitrous Acid, which is weaker than the Vitriolic, doth not 
fo effectually decompoſe the Spirit of Wine, the Oil, obtain- 
ed in the preſent experiment, is in ſmaller quantity than that 

FE | 5 procured 


the 


in- 
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procured in the diſtillation of a mixture of the Vitriolic N | 
with Spirit of Wine. 

As to the Acid which Mr. Pott drew off in his experiment, 
there is great reaſon to think it a part of that which was an 
ingredient in the mixture; namely, of the Nitrous Acid. 
And yet Mr. Pott having ſaturated with a Fixed Alkali one 
part of the reſiduum, which he had a mind to examine be- 
fore the Acid was ſeparated" from it by diſtillation, and ex- 
pecting this matter to contain a regenerated Nitre, he threw 
it on a live coal; but was ſurpriſed to ſee it burn without the 


leaſt fign of detonation ; ; and thence concluded, that the Ni- 


trous Acid had changed 1ts nature. 'This experiment, he 
thinks, may furniſh hints for the tranſmutation of Acids; 
and he is of opinion, that the Nitrous Acid loſes its virtue 
of detonating, in the preſent caſe, only becauſe its inflam- 
mable part, to: which it owes its diſtinguiſhing properties, 
hath deſerted it, and joined with that of the Spirit of Wine. 

Indeed'if the Acid obtained by Mr. Pott, which being re- 
duced to a Neutral Salt doth not detonate, derives its origin 
from the Nitrous Acid that was combined with the Spirit of 
Wine, there is no doubt of its being depraved in a peculiar 
manner, and having entirely changed its nature. But may 
we not ſuppoſe it to have another origin ? May it not be the 
Acid of the Spirit of Wine itſelf, reſulting from the decom- 
poſition of that mixt in the diſtillation? 

Mr. Navier, whom we mentioned in our Elements of the 
Theory, extracted a very ſingular oily liquor from the mix- 
ture of Bpinit of Wine and Spirit of Nitre, without diſtilla- 
tion, and even without the help of fire. He put equal parts 
of the two liquors, by meaſure, not by weight, into a bottle, 
which he ſtopped cloſe with a good cork, faſtened down with 
pack- thread. Nine days afterwards he found about a fixth 
part of the mixture ſeparated from, and floating on, the reſt 
of the liquor. This was a very fine æthereal ns very lim- 
pid, and almoſt as colourleſs as water. | 

In another experiment Mr. Navier ſubſtitacedt a ſolution 
of Iron in the Nitrous Acid for pure Spirit of Nitre; and 
with this ſolution he mixed an equal weight of Spirit of 


Wine. From the mixture, after a fermentation which ap- 


peared in it, he obtained by the ſame method an æthereal 
Oil, like that of his former experiment; except that the lat- 
ter, which was at firſt as colourleſs as the other, acquired a 
redneſs in the ſpace of about three weeks. He conjectures, 
with kane that this colour proceeded from 25 parti- 
2 8 * clas. 
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cles of Iron which were united with f it, and which rota 
exhaled. 

If a few drops of Oil of Tartar per Ale de poured 
on this Oil, as ſoon as it is ſeparated, there appears at firſt 

no ſenſible change therein: but after ſome time needle-like 
exyſtals ſhoot in it, which are a true regenerated Nitre; and 
if the bottle be then unſſopped, the liquor emits: a moſt pun» 
gent nitro · ſulphureous odour; which leaves no doubt of this 
Oil's containing a Nitrous: Acid. When it is thus freed of 
its Acid, by means of the Oil of Tartar, it is eee more 
volatile than before. 

Neither the Vitriolic nor Mie Marine Acid is. Lenpebis of 
ſeparating ſuch an Oil from Spirit of Wine: but the Nitrous 
Acid always produces it, even when 1 it is not concentrated, 
and doth not ſmoke. | 

It is very certain that this Oil derives its origin from the 
Spirit of Wine: but there are not yet experiments enougb 
made upon it, to enable us to ſpeak very accurately about the | 
manner in which this liquor is formed, or of ns cauſe of i it 
ſeparation from the 9 of g 
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PROCESS m. 


Spirit f Wine combined with the Acid of 675 fol. Bulei 
fied hy ani of oper F412, 


IX hedges: little: by lirtle, i in a * etz d two parte 
M of Spirit of Wine with one part of Spirit of Salt. 
Set this mixture to digeſt for a month in a gentle heat, and 
diſtil it, till . remain Ji the retort but a thick BANE: 


OBSERVATIONS. 


Tos Acid of Sea-ſalt is much leſs a to unite e wich 
inflammable matters than the other two mineral Acids; and 
therefore, though it be cver ſo highly concentrated, when 
mixed with Spirit of Wine, it never produces an efferveſ. 
cence comparable to that which is produced by the Spirit of 
Nitre. Neither the proportion nor ſtrength of the Spirit of 
Salt, requiſite 10 prepare the Sweet Spirit of Salt, are una- 
nimoully agreed upon by Authors. Some direct equal parts 
of the two liquors ; while others preſcribe from two to ſcur 
or five parts of Spirit of Wine to one part of Spirit of Salt. 
Some uſe only . 1 © of 8 others require the 
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Smoking Spirit, diſtilled by means of Spirit of Vitriol. 
Laſtly, ſome order the mixture to be diſtilled, after ſome 
days digeſtion ; and others content themſelves with barely 
digeſting it. The whole depends on the degree of ſtrength 
which the Sweet Spirit of Salt is intended to have. This 
compoſition, as well as the Sweet Spirit of Nitre, is cſteem- 
ed in medicine to be very aperitive and diuretic. 

When the mixture of Spirit of Salt and Spirit of Wine i is 
diſtilled, there comes over but one liquor, which appears ho- 
mogeneous. This is the Sweet Spirit of Salt. e nature 
of the Marine Acid is not changed in this combination : the 
Acid is only weakened and rendered more mild; but 1 m other 
reſpects it retains its characteriſtic properties. 

Some authors pretend, that an Oil is obtained by diſtilling 
the mixture for the Sweet Spirit of Jalt; but others expreſs- 
ly deny the fact. This variety may be occaſioned by the 
quality of the Spirit of Wine employed. It would not be 
ſurpriſing if a Spirit of Wine, which contains much Oil 


that is unneceffary to its nature, and, as it were, adventi- 


es to it, thould Viele an Oil when diftiled with Spirit of 
alt. 

The thick ia found in the retort Hee Kilda, 
contains the moſt ponderous JP of the Acid, united with 
part of the Spirit of Wine. If the diſtillation be continued 
to dryneſs, there remains in the retort a black charred mat- 


ter, much like that which is left by the combinations of Spi- 


rit of Wine with the other Acids. 

A ſweet Spirit of Salt may alſo be prepared by digeſting 
Spirit of Wine with, or diſtilling it from, metallic compofi- 
tions replete with the Marine Acid adhering but flightly to 
them; ſuch as Corrofive Sublimate, and Butter of Antimo- 
ny. Part of this Acid, Which is very highly concentrated, 
quits the metallic ſubſtance with which it is but ſuperficially 
combined, in order to unite with the Spirit of Wine, II 
Butter of Antimony be uſed for this purpoſe, Mr. Pott, the 


| author of theſe experiments, obſerves, that a Mercurius Vite 
precipitates; which is nothing elſe, as we obſerved in its 


place, but the reguline part of ben Wale of ee 15 
ified by its . i” 


, "PROCESS 


51e ELEMENTS or. THB| Seck. 2. 


PROCESS. IV. 
Oils, or Oily Matters, that are ſoluble in Spirit of Wine, 
ſeparated from Vegetables, and diſſolved by means of that 


Menftruum. TinEures; Elixirs; Varniſhes, Aromatic 


Strong Waters. 


UT into a matraks the ſubſtances from which you intend 
to extract a TinCture, having firſt pounded them, or 


pulverized them if they are capable of it. Pour upon them 


Spirit of Wine to the depth of three "fingers breadth. Co- 
ver the matraſs with a piece of wet bladder, and tye it on 
with pack-thread. Make a little hole in this bit of bladder 
with a pin, leaving it in the hole to keep it ſtopped. Set 
the. matraſs in a ſand-bath very gently heated. If the Spirit 
of Wine diflolve any part of the body, it will accordingly 
acquire a deeper or lighter colour. 1 the digeſtion 
till you perceive that the Spirit of Wine gains no more co- 
Jour. From time to time pull out the pin, to give vent to 


the vapours, or rarefied air, which might otherwiſe burſt the 


matraſs. Decant your Spirit of Wine, and keep it in a bot- 
tle well corked, Pour on ſome freſh Spirit in its ſtead; di- 
gelt as before; and go on in this manner, pouring on and 


off freſh Spirit of, Wine, till the laſt come off colourleſs. 
OBSERVATIONS. 


II is commonly ſaid, that Spirit of Wine is the ſolvent of 
Oils and oily matters: but this. propoſition is too general; 
for there are ſeveral forts of Oils and oily matters which this 
menſtruum will not diſſolve. Of this number are the Fat 
Oils, Bees-Wax, and the other Oily compounds of that 
kind. Properly ſpeaking, it diſſolves but two ſorts of oily 
fubſtances; namely, Eſſential Oils, and Balſams or Reſins, 
Which are matters of the ſame kind, differing from each o- 

ther only as they are more or leſs thick; and Oils that are in 
a ſaponaceous ſtate. „ VVV 

In our Elements of the Theory we have explained our opi- 


nion on this head, from a Memoir on the ſubject printed a- 
mong thoſe of the Academy for 1745. To repeat it in a 


few words: we take the cauſe of the ſolubility of Oils in 
Spirit of Wine to be an Acid, which is but ſuperficially u- 
nited with them, and ſo as ſtill to retain its properties. 


The 
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The principal proofs on which we found this opinion are 
drawn from that property of Eſſential Oils, Balſams, and 
Reſins, which are naturally ſoluble in Spirit of Wine, that 
they become ſo much the leſs ſoluble in this menſtruum, the 
oftener they are diſtilled or re&tified; and from that property 


which Fat Oils, or other Oily matters, naturally indifſoluble 


in Spirit of Wine, poſſeſs, of becoming more and more ſo- 
luble therein the oftener they are diſtilled. We ſhewed that 
diſtillation leſſens the ſolubility of Eſſential Oils, Balſams, 


and Reſins, only by depriving theſe ſubſtances of part of the 


manifeſt Acid which they contain, and which is the cauſe 
of their ſolubility ; and that Fat Oils, and other oily matters, 
naturally indiſſolvable in Spirit of Wine, are by the ſame o- 
peration rendered capable of diffolving therein, only becauſe 


it diſcovers, and partly extricates, an Acid, which is natu- 


rally combined with them ſo intimately that it is entirely de- 


prived of action, and all its properties perfectly maſked. If 


theſe principles be well attended to, and if it be recollected 


withal, that Spirit of Wine unites with Water preferably to 
Oils; infomuch that, if it be mixed with water when it 


hath diſſolved an Oil, it quits the Oil to unite with the Wa- 
ter; that for the ſame reaſon it is not capable, when very a- 
queous, of diſſolving any Oil, ſeeing that, as Oil and wa- 
ter are not ſuſceptible of contracting any union, it mult then 


deſert its phlegm to unite with the Oil; which it cannot do, 


becauſe it hath a greater affinity with phlegm than with Oil; 
and, laſtly, that if Oil be combined with any ſaline ſub- 


ſtance, which makes it ſoluble in water; that is, if it be in 


a ſaponaceous ſtare, it will then remain diſſolved in Spirit of 


Wine, without being precipitated by water ; or will be dif- 


ſolved by a very aqueous Spirit of Wine, and frequently 
much better than by a highly reCtified Spirit: if theſe things, 
I ſay, be conſidered, we ſhall eafily perceive what mult be 


the effect of digeſting Spirit of Wine with any vegetable 


ſubſtance whatever. 


Spirit of Wine diſſol ves all the Eſſfential Oil, Balſam, and 


Reſin contained in any vegetable; and as theſe matters are 


not ſoluble in water, they may be ſeparated from the Spirit 
in which they are diflolved, by lowering it with much wa- 


ter. It inſtantly becomes white and opaque, like milk; the 
oily parts gradually unite, and form conſiderable maſſes, e- 


ſpecially if they be reſinous. This is the method commonly 


made uſe of to extract the Reſin of Scammony, Jalap, Gu- 


aiacum, and ſeveral other vegetable ſubſtances, which it 
would be difficult to procure by any other means. | 
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If the matters digeſted with Spirit of Wine contain any 
_ Taponaceous juices, the Spirit will take up thoſe juices alſo, 
But as ſoaps are ſoluble in water, as well as in Spirit of 
Wine, they cannot be ſeparated, by the addition of water, 
from the Spirit in whieh they are diſſolved. Whatever quan- 
tity of water therefore you mix with a Spirit that is impreg- 
nated with ſuch juices, no ſeparation thereof will be produ- 
 ced; and for the ſame reaſon the ſaponaceous matters ens 
be diſſolved by a very aqueous Spirit of Wine. 
Fpirit of Wine impregnated with ſuch parts of any vege⸗ 
table ſubſtance, as it is capable of diſſolving, is commonly 
called a Tindture. Several Tinctures mixed together, or a 
Tinckure drayn from ſundry vegetable ſubſtances at the 
ſame time, and in the ſame veſſel, take the name of an Eli. 
xir. Iinctutes or Elixirs impregnated with Reſinous mat - 
ters only are true Farniſhes. All theſe preparations are 
made in the ſame manner; to wit, as directed in our proceſs. 
We ſhalt only add here, that if the ſubſtances from which a 
TinQuure or Elixir is to be made contain too much moiſture, it 
is proper to free them from it by a gentle deſiccation; eſpeci- 
ally if you deſign that the Tincture ſhould be well impreg- 
nated with the oily and reſinous parts: for their exceſs of 
moiſture uniting with the Spirit of Wine would weaken it, 
and render it unable to act on thoſe matters, which it cannot 
diſſolve when it is aqueous. | 
Vegetable ſubſtances which bart been „ ai 
with different parcels of Spirit of Wine, till the laſt would 
extract nothing, are deemed to be exhauſted of all their Ef- 
ſential Oils, and ſaponaceous juices: but if they contain 
moreover any Fat Oil, Wax, or Gum, theſe principles will 
full remain therein after the digeſtion, in the ſame quantity 
as before; becauſe Spirit of Wine is incapable of dong: 
them. | 
With bed to the Fat Oil and Wax, this is not at all 
ſurpriling : we bave explained in another place why theſe 
matters are indiſſoluble by Ardent Spirits: but as for the 
Gum, it would ſeem, according to the general principles a- 
boyementioned, that it ſhould be foluble in that menſtruum, 
even with more eaſe than Refins; as it conſiſts almoſt entire- 
ly of water, with which Spirit of Wine is known to unite. 
more eaſily than with Oils. Indeed there is alſo a little Oil 
in its compoſition : but this Oil ſeems to be in a perfectly 
ſaponaceous ſtate; for Gum diffolves wholly and eably in 
water, without leſſening its tranſparency in "rhe leaſt. 5. : 
8 . own. 
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IJ own that it is extremely difficult to give a very fitisfac- 
tory account of this matter. We may however venture to 
throw out ſome conjectures concerning it, deduced from 
what hath been already'faid, relating to the cauſe of the ſo- 
lubility of Oils in Spirit ok Wine. We ſhewed that the 
Oils which diffolve in this menſtruum derive that property 
from a manifeſt Acid, which is united with them but ſuper- 
ficially; and in ſuch a manner as to retain all its virtue; but 
that if this ſame Acid be too intimately united with the Oil, 
fo as to have no manifeſt power, but be in a manner deſtroy- 
ed, and converted as it were into a Neutral Salt, it will nor 
then prone mens” oo en Oy OY. 
A modern autlior * relates two experiments which agree 
very well with this opinion, and indeed confirm it. He 
mixed together Oil of Vitriol and Oil of Turpentine, with 
a view to imitate by art a' bituminous matter; which, we 
know, is not at all, or at leaft ſcarcely, foluble in water. 
Theſe two matters being united together produced a red, 
thick compound, which by evaporation became like a natural 
Bitumen. „% ĩ v | I EE 
The author obſerves; that when this mixture is juſt made 
it diffolves in Alcohol; but that in ſome time it changes its 
nature, and communicates ſcarce any part of its ſubſtance to 
that ſolvent. Now whence can ſuch a difference ariſe, but 
from this, that when the mixture is new, the Acid is as yet 
but ſuperficially united with the Oil, and combines with it 
more and more intimately, as the mixture grows older. 
The ſame author, having repeated the experiment with 
Spirit of Vitriol, obtained a compound which continued al- 
ways very ſoluble in Spirit of Wine: becauſe Spirit of Vi- 
triol being much weaker and more aqueous than Oil of Vi- 
triol, was incapable of combining ſo cloſely with the Oil of 
Turpentine, as that concentrated Acid did in the former ex- 


periment. By the by, there is great reaſon to believe that 


the very intimate union of a mineral Acid with an oily mat- 
ter is the true cauſe why Bitumeus will not diflolve in Spirit 
of Wine. 8 N . 

It ſeems therefore pretty probable, that the Acid which 
makes the Oil of Gammy matters ſoluble in water, and re- 
duces it to a ſaponaceous ſtate, is ſo intimately united with 
that Oil, that it loſes its properties, and is in a manner con- 
rerted into a Neutral Salt. Now we know that ſuch Salts 


* 


Mr, Eadows, in a little Engliſh book, entitled The dern Apothe» | 


. are 


al 
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are ſoluble in water, but are not fo, for the moſt part, in 
Spirit of Wine. 

If your Tinctures or Flixirs be not ſo ſtrong or ſo ſaturat· 
ed as you defire, you may by diſtillation abſtract part of the 
Spirit of Wine which they contain, and by that means give 
them ſuch a degree of thickneſs as you judge proper. But 
the Spirit of Wine thus drawn off conſtant y carries along 
with it a good deal of, the aromatic principle. It is a truly 
Aromatic Strong Water. This Spirit of Wine alſo. carries 
up with it a portion of thin Oil, which is ſo much the more 
conſiderable as the degree of heat employed is greater: and 
this 1s the reaſon why it becomes of a milky colour when 
mixed with water. 

If you intend to make an Aromatic Strong Water only 
you need not previouſly extract a Tincture from the vegetable 
ſubſtance with which you mean to prepare your water: you 
need only put it in a cucurbit, pour Spirit of Wine upon it, 
and diſt] with a gentle heat. By this means you will ob- 


tain a Spirit of Wine impregnated with all the odour of * 
plant. 


of 2 
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PROCESS 7 


Tartar analyzed by diſtillation. The Spirit, Oil, and Aue 
| line Salt of Tartar. 


NTO a ſtone retort, or a glaſs one coated with lute, put 
fome white Tartar broken into ſmall bits, obſerving that 
one half, or at leaſt a full third, of the veſſel be left empty. 
Set your retort. in a reverberating furnace. Fit on a large 
ballon, having a fmall hole drilled in it; lute it exactly with 
fat lute, and ſecure the joint with a linen cloth ſmeared with 
Jute made of quick-lime and the white of an egg. Apply at 
. firſt an exceeding gentle heat, which will raiſe a limpid, 
fouriſh, pungent water, having but little-ſmel}, and a bitter- 
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will riſe at the ſame time. Continue the diſtillation, in- 


ſaline, charred matter, which grows hot when wetted, at- | 
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When this firſt phlegm ceaſes to come off, increaſe your 
fire a little, and make the degree of heat nearly equal to that 
of boiling water. A thin limpid Oil will riſe, accompanied 
with white vapours, and with a prodigious quantity of air, _ 
which will iſſue ont with fuch impetuoßty, that if you do 
not open the little hole in the receiver time enough to give it 
vent, it will burſt the veſſels with exploſion. An acid liquor 


creaſing the beat by inſenſible degrees, and frequently un- 
ſtopping the little hole of the receiver, till the latte yAPOUTS 
ceaſe to iſſue, and the oil to diſtii. 

Then raife your fire more boldly. 1 Tbe 1010 Spirit will 
continue to riſe, and will be accompanied with a black, fe- 
tid, emipyreumatic, ponderous, and very thick Oil. Urge | 
the fire to the utmoſt extremity, ſo that the retort may be of 
a perfect red heat. This violent fire will raiſe a little Vola- 
tle Alkali, befides a portion of Oil as thick'as pitch. When 
the diftillation'1 is finiſhed; you will find in the retort a black, 


tracts the moiſture of the air, runs per nt ye N e 
all the properties of a Fixed Alkali. | 
This maſs, being expoſed to a naked fire in whe open airs 
burns, conſumes, and is reduced to a Wy: Alk, WIRE is a | 
"yy nue n Aan = | . 
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Tus matters Su to produce a entre liquor by 
fermentation, do not all contain the juſt and aceurate pro- 
portion of Acid neceſſary to conſtitute an Ardent Spirit. 1 
Many of them, the juices of fruits for inſtance, and eſpeci -. bo 
ally that of the Grape, are replete with a ſuper-abundant 7 
quantity of Acid, more than concurs to form that product of 
fermentation. This ſuper-abundant Acid, combined with 
ſome of the Oil and earth contained in the fermented liquor, 
produces a ſort of Salt, which bangs for a while ſuſpended 
in that liquor, but after ſome time, when the Wine ſtands 
quiet in a cool place, ſeparates from it, and forms a ſtone- 
like incruftation on the inſide of the vat in which the Weg 5 
is kept. This matter is called Tartar. ED I 

The Lees of Wine reſemble Tartar; in as winch as they + 
contain, and yield when analyzed, the ſame principles; but 7h 
they differ from it in this, that they contain, moreover,” a a 
greater W of earthy, of phlegm and' a little Ardent 

31 Spirit, 
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„Hence we ſee, that 
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tarous Acid. | 


* 6 


The reſidue, or fort of extract, which remains in the cu · 


_curbit after Wine bath been deprived of its Ardent Spirit by 


diſtillation, - hath alſo a great conformity with Tartar. It e- 
ven contains that portion of Tartar which remained ſuſpend · 
ed in the Wine at the time of its diſtillation :. and accord · 


principles with Tartar. Et Nos . 


liquors, Which have undergone the 
ſpirituous fermentation, conſiſt of an Ardent Spirit and a 
Tartarous Acid ſuſpended in a certain quantity of Water. 

In the/ analyſis of Tartar there are ſeveral things worthy of 
natice. The firlt is, the vaſt quantity of Air that this mint 


body yields when it begins to be decompoſed... The chief 
difficulty attending its analyſis ariſes from this air; which if; 


ſues out and exerts its elaſtic force with ſuch, impetuoſity, 
that all the precautions above - mentioned are no more than 
neceſſaty to prevent the burſting: of the veſſelss. | 


$ of 


3 The ſingular nature of the thin limpid Oil, Which riſes 
with this air, after the firſt acid phlegm, deſerves. likewiſe 
gur particular attention. This Oil is one of the moſt pene- 


trating we know. Boerhaave, who diſtilled Tartar without 


| having a vent - hole in bis receiver, was obliged, in order to 


prevent its burſting, to apply it to his retort with a lute ſo 
weak that moſt of the elaſtic vapours might perſpire through 
it ;. and he obſerved, that, though the neck of his retort en- 


teted above ſive inebes into the mouth of his receiver; and 


was luted on as cloſely as poſſible with ſuch a lute, yet this 
light Oil of Tartar conſtantly returned back again, as it wer 

and pervaded the ſubſtance of the lute, ſo that a good deal 
of it dropped in a diſh placed on the outſide on purpoſe. o 
receive it. This Oil is probably rendered ſo active and ſub- 
tile, only by having been exceedingly. attenuated, by the fer- 
menting motion. This experiment is one of thoſe which 
ſufficiemtly prove the neceſſity of employing receivers having 


2 {mall vent hole, that may be opened and {hut as occaſion 


I be laſt remark we ſhall make, on the productions of 
Tartar by diſtillation, relates to the caput mortuum found in 
the retort when the operation is ſiniſned. This reſidue is 
5 different from that which other vegetable matters afford: 


or, when they are decompoſed in cloſe veſſels, they leave 
nothing but a mere charred matter, in which no ſaline pro- 
perty appears, and from which no Fixed Alkali can be 1 | 
ee ed a og era DE 
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tained, but by carrying their analyſis to the utmoſt ;; that is, 
by burning them in the open air. Tatar, on the contraryy 
only by being diſtilled; in olaſe veſſels, without burning it af- 
ter wards in the open air, is changed into à ſubſtance which 
hath: all the properties of a Fixed Alkali. This is probably 
owing to the Tartar's containing the principles requiſite'to 
form a Fixed Alkali in a much greater quantity than they are 
to be found in any other ſubſtance. As Tartar thus alkali- 
zated in cloſe veſſels ſtill contains much inflammable: matter, 
it might be employed with advantage 28 4 vecurmg” Mey: in 
ſeveral operations of. metallurgy. 5 

Of all the vegetable matters we Side bakeinech Tartad _ 
yields the greateſt quantity of Fixed Alkali; which is Ae 
wiſe very pure, and therefore much uſed in 'Chymiſtr 

Burnt Lees of Wine alſo afford a great quantity Find 
Alkali which is of the ſame nature with that of Tartar; 
This Salt is uſed in different trades, and particularly in Dy- 
ing. The French Vinegar · makers collect quantities of-theſs 
Lees, which they make up into cakes and dry: while it is in 
this ſtate they call it Gravelle or nene and Gradre _ 
pelce when it is burnt. A 

If the extract of Wine, hich; remains aſter the Spirit! is 
drawn off, be gently evaporated to dryneſs, and that dry 
matter burnt like Tartar or Gravelle, it wok 5 bs Fo of 
Fear N e e rich in e NP. + 8 e638 
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The Depuration 7 Ti artar. cream and crates iT Tartar. 


| Rüber to a "IF poweder.the' Tartar: you intend to pu- 


fy, and boil it in-twenty-five or thirty times as much 


. Filter the boiling liquor through a annelcbag, 2 
then gently evaporate ſome part of it: there will ſoon ferm 


on its ſurface a faline cruſt, which is the Cream of Tartar. 
Let your liquor cool, and chere will adhere to the ſides of 


the veſſel a great quantity of a eee Wk. wunden 
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Tan TAR; hel lien © out 1 men vats in which it-forms, 
is mixed with a conſiderable quantity of earthy parts, which 


are not intimately united therewith, but adulterate it. This 
| | a, Xia 
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extraneous earth makes about two fifths of the whole weight 
of common Tartar; but white Tartar, which is the beſt, 
contains but about a third part of eartiin. 
The method of refining Tartar, and freeing it from this 
adventitious earth, is very ſimple, as appears from the pro- 
ceſs. Earthy matters, which are not intimately combined 
with an Acid in the form of a Neutral Salt, are not diſſolu- 
ble in water: for which reaſon the water, in which crude 
Tartar is boiled, diſſolves the ſaline part only, which paſſes 
with it through the filter; but doth not diſſolve the earth of 
the Tartar, becauſe that earth is not combined with the ſa - 
line part, and ſo being only ſuſpended in the liquor remains 
on the filter. CCC Ie TS 3M 
_ The faline parts of the Tartar, though they are now ſepa- 
rated from the groſs earth with which they were mixed, are 
not yet perfectly pure. Theſe firſt Cryſtals of Tartar have a 
diſagrerable ruſſet colour, and are not tranſparent: this is 
wing to their being coated over, as it were, with a fatty 
matter, which alſo is foreign to their nature, and may be ſe- 
Parated from them without decompoſing them in the leaſt. 
The cryſtals of 'Fartar are but ſeldom perfectly depurated 
in Chymical Laboratories; becauſe the operation doth not 
uſually ſucceed well on ſmall quantities: but there are ma- 
nufactories which do it by the 12 and ſupply the Chy- 
miſts, as well as the ſeveral tradeſmen, with very fine and 
very pure Cryſtals of Tartar. Theſe manufaCtories are chief- 
y ſet up in the neighbourhood of Montpelier. Mr. Files, 
_ a celebrated Profeſſor of Medicine, hath in the Memoirs of 
the Academy for 1725 deſcribed the operation as performed 
in one of theſe works. He tells us, that having ſeparated the 
earthy part from the Cryſtals of Tartar, by boiling and filter - 
ing, they difſolve them again, and boil them in large cal 
dtons, mixed with a white ſaponaceous earth, which cleanſ- 
es and whitens them to perfection.. TA 
Ihe ſaponaceous earth is found near the works; but it is 
not the only one that may he employed for this purpoſe; 
ſince, as Mr. Fiſes obſerved, they have ſucceſſively made uſe 
of ſeyeral different earths in that very work, and that the 
earth they now uſe hath not been long employed. There is 
reaſon to think that moſt ſaponaceous earths might anſwer 
the purpoſe of refining Cryſtal of Tartar: but one neceſſary 
condition is, that they be altogether indiſſoluble by wa yr of 
Tartar, which being acid diſſolves many forts of 'carth ; for, 
if they have not this quality, they will form a Neutral Salt 
with the ſaline part of the Tartar, the nature of which wo 
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will entirely change, and convert it into ſoluble. Tartat, as. 
will appear 895 the ene, that e | 


*& - 4 Ws 1 1 „ 


CHAP. in Sos 


CarSTAL of TaxTAR combined with fer sv er ar- 
ens. 
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PROCESS I. 


Pf] 1 7 Tartar combined -with Abfarbent Earths. alen 
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Be. L an Abforbent Earth, ſuch as Chalk, in a pan 1 
water; and, when you perceive the Earth thoroughly 
divided, and equally Siftribated through the water, throw: 

into a pan, from time to time, ſome pulverized Cryſtal of 
Tartar, which will excite a conſiderable efferveſcence. Con- 

tinue thoſe projections, till you obſerve no efferveſcenee ex- 

cited thereby. All the Abſorbent Earth, which obſcured the 
tranſparency of the water, and gave it an opaque white co- 
lour, will gradually diſappear as the Cryſtal of Tartar com- 
bines with it; and when the combination is perfected, the 
liquor will be clear and limpid. Then filter it, and there 
willzbe left on the filter but a TRE ſmall quantity of earth. 
Evaporate all the filtered liquor with a gentle heat; and then 
ſet it in a cool place to ſhoot. Cryſtals will form therein, 
having the figure of flat quadrangular priſms, with almoſk 
always ane, ſometimes two, of the angles of the prifm ſhay- 
ed down, as it were; and then the ſurfaces at each end are. 
oblique, anſwering t o thoſe depreſſed angles, Theſe cryſtals 
are a Neutral Salt, which LON ee in . a true 
Seluble 7 artar. | 


OBSERVATIONS. 


CarsTar. of Tartar is a ſaline ſubſtance of a 1 na- 
ture. Though it eryſtallizes like a Neutral Salt, yet it is not 
one: it hath only the form of one; its principal properties 
being thoſe of an Acid. Nevertheleſs it is not a pure Acids 
for it is united with a certain quantity of Oil and of eanhs, 
which give it the property. of in and. 1 it is ſcarce, 
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difſatvable in water. It is a middle ſubſtance between ari 
Acid and a Neutral Salt. It is an Acid half-neutralized'; 
on which account it is capable of acting like an Acid on all 


ſubſtanees ſoluble 1 ondsy and ſo of being converted into 


a perfectly Neutral 
of ſaturation. 5 F | 
In the experiments made to neutralize Cryſtal of Tartar; 


alt by combining with them to the point 


Fixed Alkaline Salts alone were formerly uſed. Meſſrs. Du- 
hamel and Groffe were the firſt who diſcovered that Ahſorb- 


ent Earths might be ſubſtituted for Alkalis, and would pro. 
duce nearly the ſame effects on-Cryſtal of Tartar. The ex- 


_ periments made by theſe two Academicians in conjunction 


are circumſtantially related in two curious Memoirs on this 
ſubject, given in by them Jointly, and printed with thofe of 
the Academy for 1732 and 1733. From thefe Memoirs we 
took the proceſs here given, and ſhall alſo borrow from 
thence moſt of the remarks we are now going to make. 
Stone-lime holds, as it were, the middle place between 
mere Abſorbent Earths and Fixed Alkalis. Now, ſeeing 
Cryftal of Tartar may be converted into a Neutral Salt by ei- 
ther of theſe two ſubſtances, it follows, that lime ought to pro- 
duce the fame effect upon it. Accordingly Meſſrs. Duhamel 
and Groffe found it to be ſo upon trial: having formed, with 


| Lac caltis and Cryſtal of Tartar, a Neutral Salt perfectiy 


like that which reſults from the union of that ſaline mat- 
ter with Chalk. Cremor calcis, or that ſalino-terrene pellicle 
which forms on lime-water, produced the ſame effect: but, 
what is moſt fingular is, that lime-water itſelf, though it be 
clear and limpid, and conſequently doth not ſeem to contain 
any earthy particles, produced nevertheleſs a great efferveſ- 
cence with Cryſtal of Tattar, and neutralized it as perfectly 


| as Cremor calcis, or water ever fo much impregnated with 
Chalk. This ariſes from hence, that a great quantity of the 


falino-terrene matter, which forms the Cremor calcis is diſ- 


C 7 


folved in the lime- water. 


Though lime- water neutralizes Cryſtal of Tartar as per - 


fectly as Chalk does, and though the Cryſtals of ſoluble Tar- 
tar, or neutralized Tartar, thereby produced, be like thoſe 
which have Chalk for their baſis, yet Meſſrs. Duhamel and 
Groſſe obſerved ſome differences, worthy of notice, between 
the phenomena accompanying the production of theſe two 
Neutral Salts, which reſemble each other ſo much that they 
ſeem but one and the fame ſpecies of Salt. The principal 
difference conſiſts in this, that the water containing the Tar- 
tar neutralized by Chalk is. very limpid, and leaves but On, 
8 T2 23 I | | mal. 
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ſmall quantity of earth on the filter; whereas the lime: water, 
with which Tartar hath been neutralized, leaves on the filter 
a conſiderable quantity of ff! hon, 
'This:muſt appear the more ſurpriſing, . that the water re- 
plete with Chalk was, before its union with the. Cryſtal ** "ob 
| ' Tartar, turbid, and opaque; whereas the Lime-water was at 
As ficſt clear and limpid. Mefirs, Duhamel and Grofle ſuſpect 
u- this to ariſe from hence, that the efferveſcenet excited) while 
b- the Cryſtal of Tartar diſſolves the matter contained in lime - 
0. water, is greater than that which is produced by its union 
X> with Chal falpended in ; de It, 
| If we conſider, ſay they, “ that in a great efferveſcence * ., 
lis « a conſiderable quantity of the acid Spirit is evaporated; * - 
of « we ſhall eaſily perceive; that, the more of that Spirit 
Ve « eſcapes, the;more- of the earth. of the Tartar will be pre- 
m te cipitated. e the eſferveſcence with lime- water is 
. « more conſiderable, and as there is leſs alkaline earth ta 
en check, as it Were, and reſtrain the Acid than in the ex: 
18 « periment with Chalk, a greater quantity; af che acid Spirit 
- % may eſcape; which being entirely Joſt; will cauſe. more 
- « carth to precipitate. in this caſe than in the other, Where 
el « the Acid is all at once attracted: by. a great deal of -alkas 
th « line earth: and actordingly this was the. reaſon: that our 
ly « Tartar diſſolyed by Chalk depoſited, in cryſtallizing, a grey . © 
to « earth, which Was ſearce perceivable in the experiment 
le „ made with Lime - water. VV 


ty Let perhaps, ſay they, an, Acid, which we ſuſpect to 
2 be coppaineg in hmez. waz have, partly gcealoned, the pre- 
in « cipitation. of this earth, The exiſtence of this Acid, 


1 which theſe gentlemen at that time only ſuſpeRted, hath been 
IV ſince beagle by ſeveral, experiments, and particularly | 
: Fo by thoſe, which Mr. Malouin hath publiſhed. . This | Acid. is 
je the Vitriolic, Which, in combination with ſome of the earth 
— of the lime, forms: a ſort of Selenitic Saltz. which adds 

greatly to the probability of Meſſrs. Duhamel and Grofle's 
. Jait conjecture,. I ſhall now explain, how I conceive the Vi. 
r= triolic. Acid in lime may occaſion the copious ;precipitate 
ſe which falls in lime · water, when. Cryſtal of Tartar is neu- 
d traliard 8 f , . LESS 
n The quantity of Vitriolie Acid contained in lime is ver7 : 
0 inconſiderable; fo that to convert it into a Neutral Salt re- | 
Y quires its intimate union .with/a very ſmall quantity of the 
al earthy, and abſorbent parts. Hence it comes to pals, that, 
= when water is poured. upon quick: lime, in order to make the 
x | Lime-water, it in ſome fort 8 the lime into two parts. 

8 : 2 + ; 3 : | 1 ; . 5 | 
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All the particles of Abſorbent Earth, which had not contract- 
ed an union with the Acid, are at firſt barely ſuſpended in 
the liquor, the tranſparency of which they deftroy, giving it 
an opaque white colour; and this is what makes the Lac cal. 
cis : but they ſoon ſeparate from it, and fall to the bottom, 
in the form of a precipitate ; becavſe they are not foluble in 
water. By this precipitation the liquor becomes limpid, and 
remains impregtrateck only with fuch of the earthy parts as 
are united with the Vitriolic Acid, in the form of a kind of 
Neutral Salt, and have by that union acquired folubility. 
But the Vitriolic Acid finding many more Abſorbent parts 
in the lime than were neceſſary to neutralize it, in a manner 
over-dofed itſelf with earthy parts, and thereby exceeded the 
bounds of a perfect Neutrality. Wa 1 55 
On the other hand, it hath been fhewn, that Cryſtal of 
Tartar is an imperfect Neutral Salt. Now thefe two Salts, 
which are neither of them perfectly Neutral, differ from a 
perfecily Neutral Salt by properties directly oppoſite to each 
other; feeing the Selenitic matter in Lime exceeds in its 
abſorbent or alkaline quality, and Cryſtal of Tartar exceeds, 
Zinti Ry. mm TIT ITED 
What muſt be the conſequence, therefore, of mixing theſe 
two ſaline matters together? The fame as when an Acid is 
mixed with a Fixed Alkali; that is, the Salt which exceeds 
in acidity will combine with the ſuper-abundant alkaline 
earth of the Selenitic Salt; ſo that thefe two ſaline matters 
will both become perfectly Neutral Salts. ' Yet theſe two 
Neutral Salts have not the fame degree of folobility in water. 
The neutralized Cryſtal of Tartar diffolves' very readily in 
water, and is for that reaſon called Soluble Tartar : the Se- 
lenitic Salt, on the contrary, is hardly diſſolvable in it at all. 
Now it is a rule that, when two Salts of this nature meet 
together, the moft ſoluble always remains united with the 
water, exclufive of the other, which is forced to precipitate. 
This I imagine to be what happens in the preſent caſe; and 
the precipitate which we ſee fall, in the lime-water employ- 
ed to ncutralize Cryftal of "Tartar, ſeems to me to be no o- 
ther than the Selenitic Salt of the Lime; which, being leſs 
ſoluble than the neutralized Tartar, gives place to it, and 
ſeparates from the liquor. # | 5 
Indeed we cannot, in my opinion, account for the preci- 
ditate under conſideration, any other way, than by ſuppoſing 
1 to be a portion either of the earth of the Cryſtal of Tartar, 
or a portion of the Lime. Now, either of theſe earths 1s 
diſſolvable by Acids; whereas the precipitate in 9 ac- 
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cording to the obſervations of Meſſrs. Duhamel and Grofle, 
is not ſo: and this ought to be the caſe, if the precipitate be 

nothing but the ſelenitic Salt of the Lime, which being a 
Nentralized Salt, partly conſtituted by the moſt powerful of 
all the Acids, muſt be unalterable by any Acid whatever. 
Meſſrs. Duhamel and Grofſe made a great many experi- 


ments on the combinations of Cryſtal of Tartar with differ- 


ent ſorts of earths. The reſult of the whole is, that there 
are ſome earths which this Acid diſſolves, and which con- 
tract ſuch an union with Cryſtal of Tartar, chat they not 
only change its external character, that is, its tendency to 
cryſtallize, and its indiſſolubleneſs in cold water, but alſo 
entirely alter its taſte and other qualities. In a word, thoſe 


earths produce on this Salt all the effects of alkaline Salts. 


Theſe earths are ſuch as are called Abſorbent Earths; ſtone- 
lime, animal- lime, cretaceous earths, a portion of calcined 
gypſum, and of potaſh; in ſhort, all ſuch as diſtilled vine- 
gar is capable of diſſolving: this is the mark by which thoſe 
earths, which are qualified to neutralize Cryſtal of Tartar, 
and to render it ſoluble, may be diſtinguiſhed, . 

Meſſrs. Duhamel and Groſſe found alſo upon trial, that 
there are ther earths, on the contrary, which are, in a man- 
ner, inacceſſible to the Acid of Cryſtal of Tartar; that they 
take up, indeed, the groſſeſt and redundant Oil of the Tar- 
tar, but without affecting its ſaline part at all: and if theſe 
earths are ever obſerved to form any union with the Cryſtals 
of Tartar, as happens in the refineries near Montpelier, that 
union is only ſuperficial, not intimate; and therefore it al- 
ters none of the characters of the Salt. Among theſe earths 
are the clayey, bolar, ſandy earths, and others of that kind. 
Hence Meflrs. Duhamel and Groſſe conclude, that theſe are 
the earths which ought to be employed in the purification 
and whitening of Cryſtal of Tartar. Vinegar is here alſo 


the teſt by which it may be known whether an earth intend- 


ed for this purpoſe be fit for it: for you may be ſure that it 
will form no union with Cryſtal of Tartar, if the Acid of 
Vinegar be incapable of diſſolving it. „„ 
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. table Salt. e, 5 Salt. The e ition VI Lal. 
ble Tartars. 


Pick ei ght parts of water. FENG one part of a very pure al- 
kaline Salt, perfectly freed from the phlogiſton by calci- 
nation. Heat this lixivium in a ſtone pan ſet on a ſand - bath, 
and from time to time throw into it a little pawdered, Cream 
or Cryſtal of Tartar. Each projection will excite a great 
efferveſcence, attended with many bubbles, which will riſe 
to a conſiderable height one over the other, Stir the liquor 
when. the. efferveſcence ceaſes, and you will ſee it begin 
again. 

ben no an appears upon ſlirring the ER 
add a little more Cream of Tartar, and the ſame phenomena 
will be renewed. Go on thus till you hare Wiven the 
point of perfect ſaturation. 

Then filter your liquor. If the Alkali you. made uſe of 
was the Salt of Soda, evaporate your liquor, quickly t to a pel · 
cle, and there will ſhoot in it cryſtals of nine ſides, reſem- 
bling a coffin; the bottom part thereof being concave, and 
ſtreaked with; a great many parallel lines; and this is Saig- 
nette's Salt. It, you have employed any other Alkali but 
Soda, or the baſis of Sea- ſalt, evaporate your liquor flowly 
to the conſiſtence of a fyrup: let it ſtand, quiet, and there 
will form in it cr ſtals having the figure of flatted parallel 


8 and this is the 7 egetable Salſa or. ee 
Tartar Mt 
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A pure cen Eartbs are © capable 10 . | 
ing Cryſtal of Tartar, and converting it into Soluble Tartar, 
there is {till more reaſon to expect that Fixed Alkalis ſhould 
poſſeſs the ſame property, as they have a much greater affini- 
ty with Acids: and accordingly 'Cryſtal of Tartar always 
forms, with every ſpecies of theſe ſalts, a Neutral Salt which 
is a Soluble Tartar. | 

A Soluble Tartar, formed by the union of Cryſtal of Tar-. 
tar with Tartar converted into an Alkali by fire, hath been, 
Jong _ in MESieIne- as a + gentle PTY purgative, ' 

| known 


ä 18 unive 


like See = 
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known. by the names. of Tartarized, Tartar, or the: Hegeta- 
ble Salt. But the Soluble Tartar, prepared by combining 
Cryſtal of Tartar with the Alkali of Soda, which, as we re- 
marked before, is analogous to the baſis of Sea- ſalt, and dif- 
ferent from all other Alkalis, was not well known to Chy- 


miſts till the year 1731, when M. Bouldue publiſhed: the 


preparation in a Memoir printed in the een s collec- 


tion for that year“. 


Not but that it Was very much uſed before that time: for 
it had been for ſeyeral years in high reputation, and preſerib- 
ed inſtead of Tartarized Tartar, which became almoſt quite 
neglected. But M. Saignette, a phyſician of Rochelle, who 
was the firſt jnyentor and vender of this Salt, did not ab- 
liſh the preparation of it, which he kept as a ſecret : and 
this probably contributed not a little to the great eſteem 
which this medicine had acquired; for men are naturally in- 
clined to put a much greater value on ſecrets, than on what 

arfally known. He gave it the name of Sal Poly- 
chreſtum ; and the public called it alſo Sazgnette's Salt, and. 
Rochelle Salt. Since the diſcoveries of M. Geoffroy and M. 
Boulduc were publiſhed, the method of preparing this Salt 
hath been no ſecret; it was deſcribed in Diſpenſatories, and 


every apothecary hath made it ever ſince. 


Saignette's Salt, as well as every other Soluble Tartary 
melts when laid on live coals, boils up, emits. ſmoke," and 
leaves a black charred matter behind, . 'This reſemblance” of 
Saignette's Salt to Tartarized Tartar; joined to the ſmell of 
the vapour which exhaled in burning it, and is the ſame with 
that of Tartar, were the firſt notices that led M. Boulduc to 
ſuppoſe this Salt to be a ſoluble Tartar, On examining the 
alkaline coal produced by the calcination, and comparing it 
with that leſt by Tartarized Tartar, he perceived there was 


' ſome difference between them. At laſt his friend, M. Groſſe, 


having adviſed him, as he tells us in his Memoir, to com- 
bine Cryſtal of Tartar with the Salt of Soda, and to examine 
the new Salt that would reſult from their union, M. Boulduc 
immediately ſuſpected that it muſt produce a ſpecies of Solu- 
ble Tartar, which might poſſibly prove to be the Salt in que- 
ſtion. Nor was he miſtaken in ko conjecture: Ke theſe 
two ſaline ſubſtances be N e 4 Salt N 


{4 
5 


lt could not 1 any Bets 3 for M. Gebe oy FRI 1 
ſome experiments on the ſme ſubject, withour knowing any thing of what 
M. 'Boulduc had done, likewiſe dilcovered. it. See the Hiſtory of the Aca- 
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Under the head of Borax we remarked that it contains an 
Alkali like the baſis of Sea - falt. This Alkali is not perfect- 
Iy neutralized by the ſedative Salt, which is alſo contained in 
Borax: for its alkaline properties are ſo perceptible as to have 

led ſome Chymiſts ro think that Borax was only an Alkali of 

a particular kind. This induced M. le Fevre, a Phyſician at 
Uzes, and one of the Academy s correſpondents, to com- 
bine Cryſtal of Tartar with Borax, and to examine the re. 
ſult. He communicated to the Academy his experiments 
on this ſubject; by which he found that the combination of 
thefe two faline matters forms a Soluble Fartar, but greatly 
different from Saignette's Salt; efpecially in that it doth not 

cryſtallize, but remains in the form of a gummy matter, 
and retains all the acidity natural to pure Cream or Cryſtal 
of Tartar: a circumſtance'which is very remarkable. 
Mr. Lemery had the curioſity to repeat M Arad expe · 
riment, and found that this fingular Soluble Tartarchad the 
properties aſcribed to it by the inventor. The proceſs he re- 
commends for making the experiment with ſucceſs is as fol- 
1 EE 8 | 2 

Take four ounces of Cryſtal of Tartar finely pulverized, 
“ and two ounces of Borax carefully powdered, and put 
& thefe two Salts into a flint-glaſs body. Pour on them two 
% ounces of water, and ſet the cucurbit into a ſand-bath. 
« Warm it with a gentle fire, and then increaſe the heat ſo 
« as to make the liquor boil for a quarter of an hour; which 

4c will produce a perfect diſſolution of the Cream of Tartar 

* and Borax. After the diffolution of theſe two Salts unit- 

„ ed together, the liquor will remain clear and limpid, 
cc though the boiling hath. diſſipated a good deal of it. If 
the liquor be ſtill further evaporated, the remainder will 
„ have the conſiſtence of Honey, or Turpentine: and, if 
ts the evaporation be carried ſtill farther, with a gentle heat, 
tc the matter remaining will in colour reſemble the gum of 

« a plumb-tree, and yield to preffure as that does; and, if 
« it be expoſed to the air in a damp place, it will grow moiſt 
« and run, almoſt like Salt of Tartar :* a new and fingular 
property, which belongs neither to Borax nor to Cryſtal of 
"Tartar, when they are not combined together.. 3 5 

All Soluble Tartars are eaſily decompounded, by means 

of a certain degree of heat. They yield in the diltillation 
the ſame principles as Tartar; and the Alkali that remains, 
when they are perſectly calcined, conſiſts of that which the 

Tartar naturally affords, and of the alkaline matter with 
which it was converted into a Neutral Salt. 1 4 


\ 
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Theſe Neutral Salts, reſulting from the union of Cryſtal 


_ bf Tartar with any alkaline matter, are alſo decompounded 


by all the Acids, even by vinegar, which nevertheleſs is an 
Oily Vegetable Acid, and conſequently of the ſame kind 
with Cryſtal of Tartar. The reaſon of this is that the Acid 
of Vinegar, though blunted by much phlegm and oil, muſt 
be conſidered as a free and pure Acid, when compared with 
Cryſtal of Tartar ;z which is {till more embarraſſed with hete- 
rogeneous matters, ſo as to be a ſemi-neutral Salt. 
When Soluble Tartar is decompounded by an Acid, the 
Cryſtal of Tartar, which helped to conſtitute the Neutral 
Salt, is then wholly recovered. This faline matter, being 
ſeparated from that which rendered it foluble in water, ceaſes 
now to be ſo, and for that reaſon precipitates to the bottom 
of the WAR i. EE. hb en LESS 
The Neutral Salts, reſulting from the. decompolition. of 
Soluble Tartar by an Acid, differ according to the Acid 
made uſe of. From Saignette's Salt decompounded by the 
Vitriolic Acid M. Boulduc obtained a true Glauber s Salt, 
and a precipitate of Cryſtal of "Tartar; and this he juſtly ad- 
duces as a' demonſtrative proof, that Saignette's Salt is no 
other than Cryſtal of Tartar neutralized by a Fixed Alkali 
analogous to the baſis of Sea - falt. 
Though all Soluble 'Tartars may be decompounded by A- 
eids, wack juſt been ſaid, yet they do not all forſake their 
baſes with equal facility. Meſſts. Duhamel and Groſſe: found 
that, in this reſpeQ, they obſerve: the following order, be- 
ginning with thoſe which afford the readieſt and molt, copi- 
ous precipitate : viz. Soluble [Tartar made 1. with Potalh; 
2. with Chalk; 3. with uncalcined Oyſter-ſhells; 4. with 
Stone-Lime; 5. with calcined Oyſter-ſhells; 6. with Salt of 
Tartar; 7. with Salt of Soda; 8. and laſtly, Tartar made 
ſoluble with Borax is not precipitated. by diſtilled vinegar. 
It is not eaſy to account for this difference between Soluble 
Tartars. If the Salt of Soda were more alkaline. than 
Salt of "Tartar, and Borax more alkaline than the Salt of So- 
da, it might be conjectured that the more alkaline the mat - 
ters are with which Cryſtal of Tartar is neutralized, the cloſer 
is the union it contracts with them; fince it is plain, from 
what hath been ſaid on this ſubject, that though Soluble 


Tartars, which have for their baſis Abſorbent Earths only, 


not converted into Lime, are more cafily decompounded 
than thoſe which are rendered ſoluble by Limes; and theſe 
again more eaſily than thoſe which have a Fixed Alkali for 
their baſis. But, on the contrary, the Salt of Soda is lets 

e 15 e „„ > ane 


$28 (ELEMENTS e ths 8.4 


alkaline than Salt of Tots and Borax fill les than e 
Salt of. Soda. 


oy * 9 1 1 PTY 
k ky N + : : 4 , 
1 % # . p . 4 : ; 1 
bees hr © STE * 2 >. SF a 1 P [4 Þ 2 — + 8 "IN. Ss n 3 1 2 N 1 


+ : F ' ö 1 5 


| 000 of Pty neck Wird Ten. e Tarthh 


—_ ks 
. 


Tinfure of Steel ws Ti artar.. : Soluble e Tar: | 


Fo ; > 


tar. | f ys 
5 3 : ; 45145 7 


©} 
i : 


1x * ounces of Joo in flings, ih one Pant 3 
white Partar, finely pulverized. 'Boil'the mixture in 
about twelve times as much water as you took of Tartar. 
When the faline part of the Tartar is whey filter the li. 
quor boiling- hot through a flannel bag, apd then ſet it in a 
cool place. In a very little time cryſtals of 
will ſhoot therein. Decant the liquor from theſe cryſtals; 
evaporate it to a pellicle, and ſet it again to cryſtallize, Go 
on in this. manner till it will ſhoot no more. Collect all the 
Salt you have thus obtained, and keep it under the name of 
Chalybeated . 


To make the Tincture of Steel with Tattat, mix togethet | 


bx ounces of clean Iron filings, and one pound of white 
Tartat i powder. Put this mixture into a large iron Wie yr 
and” pour thereon as much rain-water. as will moiſten 1 

M.azke a paſte of this matter, and leave it thus in a ma 
for twenty-four hours. Tben pour on! it twelve pounds' of 
rain - water, and boil the whole for twelve hours ar leaſt, ſtir- 
ring the mixture e ants and adding from time to time 
ſome hot water, to ſupply 

When you have thus boiled the liquor, Jet it ſtand quiet far 
ſome time, and then pour it off from the ſediment at bottom. 


Filter, and evaporate. to the conſiſtence of a 1 9 6. and you 


have the Tintture of Mars with Tartar. The Diſpenſato- 


ries generally order an ounce of rectified Spirit of Wine to 


be poured on this Tincture, in order to preſerve it, and to 
keep it from growing mouldy, as it is very apt to do. 
Soluble Chalybeated Tartar is prepared by mixing fout 
ounces of Tartarized Tartar, with one pound of the T Pte 
of Mars with Tartar, and eyaporating them together in an 


Wee to en its growing moiſt in the air. 
| 3 


a ruſſet colour 


the place of what evaporates. | 


iron veſſel to dryneſs ; after which it is kept in 2 well erben 
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Tux three preparations of this proceſs are medicines very 


# 5 1 * 


* 


& ip 
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pF 


well known and much uſed; | There is even reaſon to think 
that thoſe, who firſt thought of combining "Tartar in this 
manner with Iron; had it in their view to prepare compoſi- 
tions uſeful in medicine; rather than merely to produce new 
combinations for the improvement of Chymiſtry. Indeed, 
were we to conſider only the account here given of the man- 


ner in which theſe three compoſitions are made, we ſhould 


be inclined to think Cryſtal of ' Tartar incapable of diſſolv- 
ing Iron ſo thoroughly and radically, that, from the union 
of theſe two ſubſtarices, a' Neutral Metallic Salt ſhould: ariſe, 
a Tartar neutralized and made ſoluble by Tron. For it is 
yery certain that the firſt of theſe preparations, which is cal- 


led CRONE Tartar, is nothing but the faline part of 
Tartar diſſolved by boiling water, and then precipitated and 


cryſtallized along with particles of iron, that are reduced, at 
moſt, into a ruſt, or a crocus only, but have contracted no 
union with the cryſtal of 'Vartarz which remains as Acid and 


as indiſſoluble after this preparation as before. Accordingly 
it is called only Chalybeated Tartar, and not Soluble Chaly- 


beated Tartar # and, as this latter name hath been given on- 
ly to the Tartarized Tincture of Mars * compounded with, 
Tartarized Tartar; that is, with Tartar rendered ſoluble by 
a Fixed Alkali, and not by Iron; there is reaſom to preſume, 
that the Tincture of Mars alone was not thought worthy of 


being called a Soluble pen be- Tartar; but that the 
name, importing Tartar rendered ſoluble by Mars, belongs 
to that Tincture only when compounded with a true Soluble 


f 


Tattat t 


It is nevertheleſs very certain, that the Tincture of Mars 


* 


made with Tartar contains a true Soluble Chalybeated Tar- 


tar; that is, a Neutral Salt conſiſting of Cryſtal of Tartar | 
united with Iron, and rendered ſoluble by that union. 


The 


long boiling, neceſſary to prepare this Tincture, gives the 
Acid of Tartar time to diſſolde the Iron radically, and to u- 
nite very cloſely therewith : but this is not the caſe in the 
preparation of Chalybeated Tartar; to make which the Par- 


tar is boiled in water only as long as is neceſſary for the diſ- 
ſolution of its ſaline parts; that is, about a quarter or half 


an hour; in which ſpace the Acid of the Tartar can ſcarce 


begin to act on the ſurface of the Iron: for Acids have not 
ſo quick an effect on metals, as on Alkalis and Abſorbent 


Earths. © Metallic ſubſtance 


s, bein 
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g vaſtly more compact, 
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not near fo ſoon Aobkred by Aeids, and eſpecially by vege · 


table Acids, weakened with heterogeneous PANTY as the 
Acid of Tartar is. 

I thought the diflolution of Iron by Tartar a point of ſufs 
ficient i importance to deſerve a little more attention than hath 
commonly been given to it; and for that reaſon reſolved to 
examine, and trace 3 care, the "phenomena obſervable i in 
this operation. ryan) 

As the crude Tartat, nh in making che Tarnihcd 
Tincture of Mars, is replete with many oily and _— parts, 
which cannot but obſtruct the diſſolution of the Iron, and 

event our ſeeing clearly how that diſſolution is carried on, 
n it better to make uſe of Cream, or Cryſtals, of 

Tartar, which, being pure and freed from all thoſe: hetero- 
geneous parts, diſſolve in biking water without pregudicing 
* tranſparency. 

I therefore pulverized Cream Fr: Tartar, and; diſſolved. a8 
| gy thereof in boiling water as it would take up. This 
folution I poured boiling hot into a matraſs, at the bottom of 
which I laid ſome fine iron wire cut into ſmall pieces. 1 ſet 
the matraſs in a ſand-bath; and having heated it ſo as to 
make the liquor boil, I obſerved that, the inſtant before it 
boiled, the liquor began to act very pereeptibly upon the 
Tron, in the fame: manner as other Acids act upon metallic 
ſubſtances; that is, there appeared on the ſurfaces of the lit- 
tle bits of Iron ſmall bubbles, which-immediately roſe to the 
ſurface of the liquor, and ſucceeded each other fo faſt, that 
they formed lines, or jets, ſeemingly continued from the ſur- 
face of the Iron to the ſurface of the liquor, which, little by 
little, acquired a faint tinge of yellow. _ 

When the liquor was heated ſo as to boil, the diffolotion 
Mill went on, but much more briſkly, aud the liquor acquir- 
ed a deeper colour. After boiling about an hour, the liquor, 
which at firſt was very clear, became turbid, and of an o- 
paque white; which made me think, that ſome of the Cream 
of Tartar, diffolved therein, began to precipitate. | 
I. ler the whole boil ſome time longer, and the white pre- 
cipitate becoming more conſiderable, I reſolved to filter the 
liquor, which paſſed through clear, and tinged with a green- 
Hh yellow. There remained on the filter a whitiſh ſediment, 
which I found to be true Cream of Tartar. The filtered li- 
quot tafted much like a ſolution of Copperas. I evaporated 
it in a glaſs baſon, ſet in a ſand-heat, but no pelliele appear- 
ed; which made me conclude that it would produce no cry- 
tas: : Wes * taken ome: of it out of the baſon, 


when : 


Chap. . PRACTICE o CHYMISTRY- 63. 
when it was conſiderably reduced by evaporation, ' and ſet " 8 


in a cool place, no-cryſtal thot in it. 
The reſt of the liquor I evaporated to dryneſs: it left a 
blackiſh brown reſiduum, which had the ſame taſte with the 


liquor before evaporation, but much ſtronger. This reſiqu- 


um melts very readily in the mouth, without leaving on the 
tongue the leaſt gritty particle. Being expoſed very dry to 
the air, it grows moiſt, and runs ines a liquor in a wy 
little time. It diſſolves cafily and readily in a very ſma 

quantity of cold water. This ſolution being mixed with Fix- 
ed Alkalis, in various. proportions, doth not grow turbid, 


nor drops any precipitate; but with a decection of galls ir 


makes ink. Acids give it a much clearer colour, and at firſt 


produce no precipitation; but, in a quarter of an hour, there 
appears a precipitate much of the ſame colour with the ſolu- 


tion. This precipitate is no other than Cream of Tartar, * 
tinged of a ruſſet colour by the liquor, which grows turbid, 


and a little whitiſh, when the precipitate begins to form. 


Theſe experiments, and the circumſtances attending them, 


will not allow us to doubt the truth of what I advanced con- 
cerning the Tincture of Mars made with Tartar, viz. that 
it is nothing but Cryſtal of Tartar by which Iron is diffolved, 


and which is rendered ſoluble by that metal. We ſee at the 


very firſt that Cryſtal of Tartar acts upon Iron, juſt as othet 
Acids do. Indeed this metallic ſolution is not, precipitated 


by Alkalis: but we know that Alkalis poſſeſs the property of 
difſolving Iron, eſpecially when the metal is previouſly divid-_ 


ed by an Acid; ſo that there is reaſon to think this may be 
the caſe, when an Alkali 1s Long with our Saluble Cn 
beated Tartar. 


As this Soluble Taster is a ſaponaceous 406 oily Salt, it is 


& 


alſo poſſible that it may be diflolved entirely by the Alkali, 


without ſuffering any decompoſition z eſpecially as Alkalis 


decompound Neutral Metallic Salts, by means only of the 


ſtronger affinity which they have with the Acids, than with 
the Metals, of which thoſe' Salts are compounded. Now, 
as our Soluble- Chalybeated Tartar is compounded of that 


Metal which the Alkali diffolves with the greateſt eaſe, and 


of that Acid with which it hath the Jeaſt athnity of arty, it 
is very poſſible that it may not have a greater affinity with 


the Acid than with the metallic baſis of this Salt, and fo Le 


uncapable of decompounding. it. However, as this Soluble 


 Chalybeated 'Tartar makes a black liquor with a decoction of 
i * as. penny 5 but Tron diſſolved by an Acid hath 
| ; 3 3 X 2 2 8 5 chat 
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was property, it may be ſaſely concluded, that this Salt aal 

y conſiſts o Iron diſſolved by the Acid of Tarta. 

” The precipitate which a ſolution. of this Salt: lets fall, on 

the addition of an Acid, is another proof that at conſiſts of 
theſe two principles: for this precipitate can be no other than 
the Tartarous Acid, which, being the weakeſt of all Acids, 
is ſeparated from the Iron by the Acid added to the ſolution; 
which Acid unites with the Martial baſis, and forms another 
Neutral Metallic Salt, according to the Acid employed. 
Laſtly, the great ſolubility of the deficcated reſiduum of the 
Tincture of Mars, made with Tartar, is a very ſtrong and 
deciſive proof, that this reſiduum is no other than Iron diſ- 
ſolved by the Acid of Tartar : for what elſe can it be? No, 
thing but Iron and Cryſtal of Tartar is made uſe of i in the 
operation; and neither of theſe two ſubſtances bogly-4 is 6 
ſoluble as this new body. 
We know, moreover, that Cryſtal of Tons, which itſelf 
1s :ndlifioluble. forms a Soluble Tartar when combined with 
pure Abſorbent Earths, though theſe matters be ſtill more 
indiſſoluble than it, or rather, are not ſoluble at all. Hence 
it is very natural to conclude, that our reſiduum is a Tartat 
rendered ſoluble by Iron. This Chalybeated Tartar is even 
more ſoluble than any other ſort of Soluble Tartar; for it 
very readily grows moiſt in the air, and runs wholly. into 2 
liquid; 0 Vbich account it 13 not iecyrvls of red 
tion. 

I return to one of che ee ute axtepding! my. experi- 
ment, which it is proper I ſhould. account for; though I have 
hitherto only mentioned it, without more -pantiqular: notice, 
that I might not break the connection between facts, and the 
conſequences reſulting from them. The circumſtance I mean 
is the precipitation of the Cream of Tartar diſſolved in the 

liquor, which, I ſaid, bappens when the ſaline ſolution bath 
boiled upon the Iron about an hour. I his precipitation of 
the Cream of Ta-tar may be partly occaſioned by the evapo - 
ration of the water in Which it is diſſolved: for the water 
having taken up, as was ſaid; as much Cream of Tartar as 
it was capable of diſſolving, when the quantiry of water Comes 
to be leſſened, a eee quantity: of Cream of Tartar 
mult precipitate. _ _ 

But ſome other cauſe mlt alſo 0 to produce this 
precipitation : for, as. I boiled my liquor in a matraſs, the 
Evaporation, of the liquor could not be conſiderable; and yet 
the precipitate was very copious. Moreover, I repleniſhed 
the matrals with much more water than was neceſſary to re- 


; | Pas 
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place what had evaporated; yet 1 could not re · diſſolve the pre- 


Cm Cream of Tartar, nor even W leſſen its wed 
" The true 1 of this effect 1 tube to be as follows: When 
the ſolution of Cream of 'Fartar hath. boiled for ſome time 
upon the Iron, and diſſolved a certain quantity thereof, a 
proportional quantity of Soluble Chalybeated Tartar is "6-5 
ed. Now as this Salt is much more ſoluble in water than 
Cream of Tartar, and as water always takes up the more ſo- 
luble Salts, preferably to the leſs ſoluble, it is not ſurpriſing 
that Cream of Tartar, being one of thoſe ſaline fubſtances 
which diflolve with the greateſt difficulty, ſhould on this oc- 
caſion ſeparate from the liquor, and precipitate; yielding 
its place to a wait which hath a much greater affinity with 
water, 

Hence it appears, cha to beer the Cream of Tan 
and render it capable of continuing to diſſolve the iron-as ef- 


ficaciouſly as before, it is not ſufficient that freſh water be 
added; but the ſolution of the Soluble Chalybeated Tartar 


already formed muſt be entirely decanted, and freſh water 
poured on the reſidue; and then this water, not being im- 


nated with any Soluble Chalybeated Tartar, will be ca» 


pable of re-diflolving the Cream of Tartar, and every thing 
will go on as at the beginning of the operation, till the 


Cream of Tartar come to precipitate again, for the ſame rea- 


ſon as before, and make a repetition of the ſame manage- 


ment neceſſary. The liquor is far from being ſaturated witk 


Soluble Chalybeated Tartar, when the precipitation of the 
Cream of Tartar renders it neceſſary to decant it: ſo that the 


water muſt be often renewed, if you carry the operation to 


the utmoſt; and then all theſe ſolutions muſt be added toge- 


| ther, and jt dah e either to dryneſs, if you deſire to have 


the ſalt in a dry form, or to any other degree Je think pro» 
Per» * 1 

4 Ix method 1 followed at firſt : but as it is nating long 
and tedious, though perhaps the beſt; and as I wanted" to 
have a moderate quantity of Soluble Chalybeated Partar, 
with leſs trouble, and in leſs time, if poſſible, I reſolved to 


tr) whether or no Cream of Vartar, though ſeparated from 
the liquor and undiſſolved, were ſtill capable of acting on 
the lron with ſueh efficacy as to diſſolve it. I therefore con- 


tinued to boil the tartarous ſolution on the filings of Iron, 


notwithſtanding the. precipitation of the Cream of Tartar, 5 
taking care only to add freſh water from time to time, as di- 
N in the progels: lor the . 5 of. Mars, to 
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replace what TIO a I obſerved that, in fact; the 


Cream-of "Tartar, though not perfectly diſſolved, but only 
divided and agitated by the mation of boiling,, {till continus 
ed to act upon the Iron; ſo that the liquor, after ' boiling ſe- 
ven or eight hours, was fo impregnated as to yield by evapo- 
ration a reaſonable ee in _ . Salt i ina —_ _— 
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Cryſtal of Tartar Genie with Tas l Pay of Anti 
mony. ibn or Emetic Tartar. ; 42 


JULVERIZE and mix ecke equal parts of thi Glik 

and of the Liver of Antimony. Put this mixture, with 
the fame quantity of pulverized Cream of Tartar, into a vel- 
ſel capable of containing as much water as will diſſolve the 
Cream of Tartar. Boil the whole for twelve hours, from 
time to time adding warm water, to replace what is diſſipat- 
ed by evaporation. Having thus boiled your liquor, filter it 
While boiling hot; evaporate to dryneſs; and you. wit en 
a __ matter which | is Emetic Tartar. FTA 314 


— 
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Tux Glaſs and Liver of Antimony are no other, as was 
ſaid in its place, than the metallic earth of Antimony ſepa» 
rated from the redundant Sulphur of that mineral; but ſtill 
retaining ſuch a quantity of phlogiſton as to poſſcls, EXCEPt= 
ing its metalline colour, nearly the ſame properties with Re- 
gulus of Antimony, and eſpecially its emetic quality, and its 


ſolubility in Acids. Indeed theſe two preparations ſeem to 


have more of an emetic quality than the Regulus itſelf, and 
therefore are employed preferably to all others i in the prepa- 
ration of Emetic Tartar. 

E is not yet aſcertained in which of the ae of An- 


timony its emetic virtue reſides. We are ure, however, that 


it cannot be aſcribed to its earthy part: for the calx of Anti- 
mony, when entirely deprived of all phlogiſton, is not eme- 
tic, nor even purgative; as is evident from the effects 1 
Diaphoretic Antimony and the Pearly Matter. | 

Some authors think Antimony-contains an arſenical min- 
ciple, to which they impute its emetic quality; nor is their 
opinion altogether void of probability. For this arſenical 


you ſeems to be indicated by {cyeral of the properties of An- 


timonf; 


nti- 
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timony, and particularly by its affinities with other metallie 
ſubſtances, in which it very nearly reſembles Arſenic. But 


this doth not amount to a poſitive proof: for we can draw . 


nothing but probable ene at e from ſuch SN 


7 gies: 


Other Chymiſts think the emetic virtue of Antimony des 
pends: on the union of its. metallic earth with its phlogi 


This opinion ſeems to me much more probable than the 


other: for by only recombining a. phlogiſton with the earth 
of Antimony, deprived by calcination of all its emetie vi- 
tue, that virtue is perfectly reſtored, and the Regulus thus 
reviviſied is no leſs: . Wen 1 which never underwent 
calcination. 


However this bes: it 18 8 36 Chen of Cam ac · 


quires an emetic quality, not by barely uniting with one of 


the principles of Antimouy, but by diſſolving entirely the 
reguline, or ſemi-reguline, part thereof; and. Wan its emetie 
quality is ſo much the ſtronger, the more of that ſubſtance it 
bath diſſolved. This is the reſult of ſeveral . 
made on the ſubject by Mr. Geoffroy. 

Fhat gentleman collected ſeveral parcels of Een Vortetz 
having different degrees of ſtrength. | ©. I employed,” ſays 
he *, « an ounce of each of thoſe Emetic Tartars : I rubbed 


« them ſeparately with an equal weight, or ſometbing more, : 


« of a black flux, made of two parts of red Tartar, and one 
« part of Nitre calcined together. Theſe mixtures I put 
6 into. different crucibles, formed like inverted cones ; I ke 

« them in a melting heat till the Salts in fuſion ſunk, and 
« appeared like a ſmooth oil at the bottom of each crucible. 
6 then let the fire go out, broke the crucibles when cold, 
« and found the refufcitated Regulus in a maſs at bottom. 

« Out of one ounce of the weakeſt Emetic Tartars I ob- 
« tained from thirty grains to one dram eighteen grains of 
« Regulus. From one ounce of ſuch as were of a middling 
« ſtrength I got one dram and an half; and the moſt viokent 
6 8 me two drams and ten grains. 

© The power, therefore, of the ſtrongeſt EmeticTartars,” 
continues he, “ depends on the quantity of Regulus of An- 
« timony diſſolved by the Cream of Tartar, and the nearer 


« the preparations : of Antimony, on which the ſolution" of 


« Cream of 'Vartar is boiled, are. to the form of a Regulus 


« or a Glaſs, the more violent is the Emetic Tartar; becauſe 


« the N Acid of the Tartar acts then more i 


ad 
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40 ey upon the Emetic * of the e dT and dif: 
« folves more of it.“ | 

Mr. Geoffroy found upon trial, chat Cream of Tartar boil 
5 for a due time on Crude Antimony, doth indeed diſſolve 


a little of the reguline part thereof; but that the quantity of 
Regulus diflolved thereby is ſo very ſmall, that the Emetic 


Tartar produced is extremely weak. The groſs Sulphur, in 


this caſe, binders the Cream of Tartar from acting on the 


reguline part with ſo much efficacy, as when the Antimony 
is properly prepared By freeing it entirely from its TOY 
er 4 

Nothing can be added to what Mr. Geoffroy hath aid on 
this ſubject. His experiments are deciſive, and ſet the truth 
* intended to prove in the cleareſt light. 

Mr. Hoffman affirms, that Emetic Tartar lofes part of its 
virtue by being boiled too long. A very able Chymiſt goes 


fo far as to ſay, that Vartar ought not to boil above fix of 


ſeven minutes with prepared Antimony; becauſe longer boil- 
ing deſtroys part of its Emetic quality. Can this ariſe from 
hence, that Cream of Tartar, after diſſolving a certain W e 
tity of the reguline ſubſtance, ſeparates from it afterwards? 
Or is the Cream of Tartar itſelf decompoſed by too long 
boiling ? This deſerves to be particularly inquired into, as 
well as the nature of the Metallic Salt, which reſults from the 
union of the Acid of Tartar with the Regulus of Antimony. 
Cryſtal of Tartar acts alſo on ſeveral other metallic ſub- 
ſtances, and particularly on Lead; with which it forms a 
balk, N P mage ei Tartar in the figure of its cryſtals. 
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to Vi ger: 
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HE Wine, the Cyder, or the Maths, * IN 
intend, to convert into Vinegar, being firſt thoroughly 


mixed with its lecs, and with the Tartar it 1 have depo- 
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fired, pat your Ii Fiquor i into 4 vat ufed before; either for mak⸗ 
ing or for holding Vinegar. This veſſel muſt not be quite 
full, and the external air muſt have acceſs to the liquor 
contained in it. Set it where the air may have a degree of 
warmth” anſwering nearly to the twentieth degree above o 
in Mr. de Reaumur's Thermometer. Stir the liquor from 
time to time. There will ariſe in it a new Era 
motion, accompanied with heat: its vinous odour will 

dually change, and turn to a four ſmell, which will ie 
ſtronger and ſtronger, till the fertnentation be finiſhed, and - 
ceaſe of itfelf. - Then ſtop your veſſel cloſe; the liquor i 
contains will be found converted into Vinegar. 5 


2 * 


rent 


E 


tation are ble >; being changed into an Acid, 10 ties 
ſing through this fecond fermentation, or this fecond ſtage 
of fermenration. Spirituous liquors, fuch as Wine, Cyder, 
Beer, being expoſed to a hor air, grow ſour in a very ſhort 
time. Nay, theſe liquors, though kept with all poflible care, 
in very cloſe veſſels, and in a cool place, degenerate at laſt, 
change their natures, and inſenſibly turn four. Thus the 
product of fpirituous fermentation NI and ſpontane· 
ouſly degenerates to an Acid. 

For this reaſon it is of great importance, in making Wine, 
or any other vinous liquor, to ſtop the fermentation 'entire- 
ly, if you defire the Wine ſhould contain as much Spirit as 
poſſible. It is even more advantageous to check the fer- 
mentation a Tittle before it comes to the height, than'af- 
terwards : becauſe the fermentation, though ffackened, and 
in appearance totally ceaſed, ſtill continues in the veſſels ; 
but in a manner ſo much the leſs perceptible, as it proceeds 
more ſlowly. 'Thus thoſe liquors, in which. the fermentation 
is not quite finiſhed, but checked, continue for ſome time to 
gain more, Spirit: whereas, on the contrary, they. degenerate 
and gradually turn four, if you let the ſpirituous fermenta- ; 
tion go on till it be entirely finifhed. 

The production of the ſecond 8 which we 
are now to conſider, is an Acid of ſo much the greater 
ſtrength, the {tronger and more generous the fpirituous li- 
quor, in which it is excited, originally was. I he ftrength 
of this Acid, commonly called Vinegar, depends likewiſe, 
in a great meaſure, on the methods uſed in fermenting 
try vinous liquor, in _ to convert it into Vinegar : for 

J . 3 1 i it 


* 
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if it be fermented in broad, flat veſſels, and left to grow 
ſour of itſelf, the ſpirituous part will be diſſipated, and the 
liquor, though ſour indeed, will be vapid and effete. | 
_ The Vinegar-makers, to increaſe the ſtrength of their Vi. 
negar, uſe certain methods of which they make a myſtery, 
| keeping them very ſecret. However, Mr. Boerhaave gives 
us, from ſome Authors, the following deſcription of a pro- 
ceſs for making Vinegar. _ | 
e Take two large oaken Vats or Hogſheads, and in each 
& of theſe place a wooden grate or hurdle, at the diſtance 
« of a foot from the bottom. Set the veſſel upright, and 
C on the grates place a moderately cloſe layer of green twigs, 
« or freſh cuttings of the vine. Then fill up the veſſel with 
« the foot-ſtalks of grapes, commonly called the Rape, to 
« within a foot of the top of the veſſel, which muſt be leſ 
66. quate open. EE, Ea ul 
“ Having thus prepared the two veſſels, pour into them 
1 the Wine to be converted into Vinegar, ſo as to fill one 
„ © of them quite up, and the other but half full. Leave 
« them thus for twenty-four hours, and then fill up the half. 
« filled veſſel, with liquor from that which is quite full, 
« and which will now in its turn be left only half-full. 
« Four and twenty hours afterwards repeat the 5 opera- 
« tion, and thus go on, keeping the veſſels alternately full 
« and half-full, during every twenty-four hours, till the Vi- 
« negar be made. On the ſecond or third day there will 
cc ariſe, in the half-filled veſſel, a fermentative motion, ac- 
« companied with a ſenſible heat, which will gradually in- 
« creaſe from day to day. On the contrary, the fermenting 
« motion is almoſt imperceptible in the fn veſſel; and as 
« the two veſſels are alternately full and half-full, the fer- 
« mentation is by that means, in ſome meaſure, inter- 
« rupted, and is only renewed every other day, in each veſ- 
« ſel. 4 | | 8 
« When this motion appears to be entirely ceaſed, even 
« in the balt-filled veſſel, it is a ſign that the fermentation 
« js finiſhed; and therefore the vinegar is then to be put 
« into common caſks, cloſe ſtopped, and kept in a cool 
« place. . | | 1 
« A greater or leſs degree of warmth accelerates or checks 
« this, as well as tne ſpirituous fermentation. In France it 
ec is finiſhed in about fifteen days, during the ſummer ; but 
e if the heat of the air be very great, and exceed the twenty- 
« fifth degree of Mr. de Reaumur's Thermometer, the half- 
« filled veſſel muſt be filled up every twelve hours; we 
| ; | | $2 . caule 


La) 


* 


1 


« ſtrength of the Vinegar depends, will be diſſipated; ſo 
« that nothing will remain, after the fermentation, but a 
« yapid waſh, four indeed, but effete. The better to pre- 
« vent the diſſipation of the ſpirituous parts, it is a proper 
« and uſual precaution to cloſe the mouth of the half-filled 
« veſſel, in which the liquor ferments, with a cover made 
« alſo of oak-wood. As to the full veſſel, it is always 
« left open, that the air may act freely on the liquor it 
« contains: for it is not liable to the ſame inconveniencies, 
« becauſe it ferments but very ſlowly.” | | 

The vine-cuttings and grape-ſtalks, which the Vinegar- 


makers put into their veſſels, ſerve to increaſe the ſtrength of 


the liquor. Theſe matters contain a very manifeſt and per- 


* Acid. They alſo ſerve as a ferment; that is, they 


diſpoſe the Wine to become eager more expeditiouſly, and 
more vigorouſly. They are the better, and the more effica- 


cious, for having been once uſed, becauſe they are thereby 


thoroughly drenched with the fermented Acid: and there- 
fore the Vinegar-makers lay them by, for preparing other 
Vinegar, after waſhing them nimbly.in running water, in 
order to free them from a viſcid oily matter, which ſettles on 
them during the fermentation. 


and rot; ſo that it cannot but be prejudicial to any liquor 


into which you put it. 8 
As the Acetous fermentation differs from the Spirituoug 


in its production, ſo it doth in many circumſtances attend- 
ing it. 1. Motion and agitation are not prejudicial to the 
Acetous fermentation, as they are to the Spirituous ; on the 
contrary, moderate ſtirring, provided it be not continual, is 
of ſervice to it. 2. This fermentation is accompanied with 
remarkable heat; whereas, the warmth of the ſpirituous fer- 
mentation is ſcarce ſenſible. 3. I do not believe there ever 
was an inftance of the vapour that riſes from a liquor in A- 


cetous fermentation proving noxious, and JIG either 
e 


diſorders or ſudden death, as the vapour of fermenting Wine 


doth. 4. Vinegar depoſites a viſcid oily matter, as hath juſt 
been obſerved, very different from the Lees and Tartar of 
Wine. Vinegar never depoſites any Tartar; even though 
new Wine, that hath not yet depoſited its Tartar, ſhould be 


Ot ON T 


uſed in making it. 


- 


-_- 


This matter muſt by all 
means be removed; becauſe it is diſpoſed to grow mouldy 


yo *. 
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« cauſe, if the fermentation be not ſo checked in that time, 
« jt will become ſo violent, and the liquor will be fo heat- 
« ed, that many of the ſpirituous parts, on which the 
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The following proceſſes / will give us occaſion; to treat of 
the nature of eee and the ren of en it con- 
_ e 


\ 5 My I. * ä 


F 
N 1 * 


PROCESS 1. 
To Serge Vinegar by Frogs 


XPOSE to the air, in a froſty weather, the Vinegar wei 
defire to concentrate. Icicles will form in it; but the 
Whole liquor will not freeze. Take out thoſe icicles: and 
if you deſire a further concentration of your Vinegar by this 


method, the liquor which did not freeze the firſt time muſt 


be expoſed to a ftronger froſt, More icicles will form there- 


in, which mult likewiſe be ſeparated, and kept by themſelves. 


The liquor which doth not freeze this ſecond time will . 2 
very ſtrong concentrated Vinegar. _ 


OBSERVATIONS. 1 


Liquors, replete with an Acid, Cocks with much more 


difficulty than pure water. Thus, if a very aqueous acid li- 
quor be expoſed to froſt, ſome of the water in the liquor 


will preſently freeze; while the reſt, being rendered more 


acid by the ſeparation of the frozen phlegm, will remain 


Suid, and reſiſt the degree of cold which freezes water. 
Now Vinegar, being an acid liquor containing much War 
ter, may therefore be bighly concentrated by freezit 
phlegm in this manner; and the more icicles you 1 


it, the Auger and more achee will the maine Vive. 
gar be. 


congelation, for procuring a very ſtrong Acid of Vinegar, 


Mr. Geoffroy bath fince taken the ſame method. A cuti- 
ous and circumſtantial account of his experiments, on this 


Mr. Stab] was che Grſt, eee, 51 


ſubject, are en in the Memoirs of the ren eee bor | 


73S £5 

As it was 3 — 4 in the winter, of that. years Mfr 
Geoffroy took the opportunity of expoſing to the froſt ſeveral 
Vinegars of different ſtrengths; and he determined the de- 
gree of Acidity in each, both before and after their concen- 


tration, in order to compare them, and diſcover how much 
ſtronger each Vinegar was rendered by the freezing of the 


aqueous part. Io een the Arenen of the 9 


— 


Vinegar becomes more concentrated, the plates of ice be- 


pblegm, and the conſequent concentration. of its. Acid. 


| dan ou mult have recourſe to diſtillation. 


| ing. Mr. Stahl expoſed ſeveral ſorts of Wine to the frolt, 5 
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he made uſe of the method pointed out by Mr. Homberg an 
Mr. Stahl. This method conſiſts in combining to the exact 
point of ſaturation, a certain quantity of Vinegar with well. 
dried Salt of Tartar. The more Salt of Tartar is required, 
to abſorb and perfectly neutralize the Vinegar, the ſyonger 
it muſt be reckoned; becauſe the quantity of Alkali neceſſary 
to conſtitute a Neutral Salt js eee e a 
quantity of Acid in that Salt. 

One of the Vinegars employed in Mr. Gooffroy's expert. 
ments, two drams of which were entirely abſorbed by bx 
grains of Salt of Tartar, having been concentrated by once 


freezing, and thereby reduced from. eighteen; quarts to hx, 


he found it fo increaſed in ſtrength, that two drams there- 
of required twenty-four grains of Salt of Tartas o alforl | 
them. | 
The firſt icicles that ſeparate from . in ahh pros | 
ceſs, are perfectly clear, and as in ſipid as water. As the 


coming thinner, more ſpongy, and flaky like ſnow, retain 
between them ſome portion of the Acid; and it is proper 
to begin to ſave them as ſoon as Wan Rem to be fend 
eie ; 
Mr. Geoffroy onrrind the concentration of Mosten as far as 
the cold of that winter in 1739 would allow him; and eight 
quarts of Vinegar, already concentrated by froſt in the pre- 
ceding years, being reduced to two quarts and a half by the 
froſt of the 19th of January, the coldeſt day of that year, 
was found to be fo ſtrong, that two drams thereof required 
forty-eight grains of Salt of 'Tartar to abſorb them. The 
icicles of this Vinegar, being thawed, retain ſo much | 
ſtrength as to require thirteen grains of the Salt of Tartar to 
abſorb them. 

Vinegar ſuffers no decompoſition by the congelation EY its 


What is left ſtill contains all the principles of which Vinegar - 
conſiſts. Its principles are only brought nearer. together, and 
into a ſmaller compaſs; and br this reaſon it grows the 
thicker the more it is concentrated. When therefore you de- 
ſire to concentrate the Acid of Vinegar, and at the ſame 
time to purify it, that is, to free it from ſome of its oll and 


Wine, as well as Vinegar, may be concentrated by freezs c 
and by that means ſeparated from them about two thirds, or 


my e of almoſt pure 3 NY remainders 5 
te 


the Wines ſo concentrated were of a ſomewhat thickiſh con- 
ſiſtence. They were very ſtrong, and kept for ſeveral years 
without altering, in places where the free acceſs of the ait, 
alternately cold and hot according to the ſeaſons, would have 
ſoured, or ſpoiled, any other kind of Wine in the ſpace of 
Wine thus concentrated by freezing is not thereby decom- 
poſed, any more than Vinegar : it is only dephlegmated. 
By the addition of as much water as was ſeparated from 'it, 
you may reſtore it to its former condition; in which re- 
ſpect it differs greatly from the reſidue of Wine whoſe ſpiri- 
tuous part, with a proportion of its phlegm, hath been drawn 
off by diſtillation : for though you mix that reſidue again 
with the principles you ſeparated from it, you can never 
make Wine of it again; the ſpirituous part being no long- 
er in a capacity to combine with the other principles of 
the Wine, in the ſame manner as before that ſeparation. 
And this ſhews that heat, beſides ſeparating the moſt vo- 
latile parts, produces moreover a conſiderable change in 
the diſpoſition of thoſe which did not rife in the firſt diftil. 
- lation. . e e 

Since the above experiments were made by Meſſrs. Stahl 
and Geoffroy, concentration by freezing is pretty frequently 
practiſed in laboratories; but on Vinegar only, ſeldom on 
Wine: becauſe, when Vinegar is thus concentrated, a much 
ftronger Acid is more eaſily and more expeditiouſly obtained 
from it, as will be ſhewn in the following proceſs; whereas 
the diſtillation, as well as the quality, of Spirit of Wine 1s 
much the ſame, whether the Wine it is obtained from be 
concentrated or no. The reaſon of this difference is, that 
Spirit of Wine, being very light, riſes in diſtillation before 
the phlegm ; whereas the Acid of Vinegar, being much 
more ponderous, riſes only at the ſame time with the aque- 
ous part, or even after it. a 1 


— 


4 R/O.CE 88M. 
JV. inegar analyzed by Diſtillat ion. 


12V a glaſs or ſtone cucurbit put the Vinegar to be di- 
= ſtilled; fit to it a glaſs head; place your alembic in the 

ſand - bath of a diſtilling furnace, and lute on a receiver. Ap- 
ply a very gentle heat at farſt. A clear, limpid, — 


. 
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ns Vin rice, and falÞ in diſtinet drops, like water, from the noſe 
of the alembic. | | | BY 


ir, | Continue diſtilling this firſt liquor, till the vinegar cn- 
bs tained in the , cucurbit be diminiſhed about a fourth part. 
of Then ſhift your receiver, and increaſe the fire a little. A. 
| clear liquor will ſtill come over, but heavier and more acid 
115 than the former. Diſtil in this manner, till you have drawn 
| off, into your ſecond receiver, two-thirds of the liquor that 
ie. was left in the cucurbit. _ . , _ ee 
57 A A thick matter will now remain at the bottom of the ſtill: 
. put it into a retort; lute on a receiver; ſet your retort in a 
11 reverberating furnace, and diſtil with degrees of fire. There 
Jet will come over a. limpid liquor, very acid and. ſharp, pet 
er ponderous, and requiring a great degree of fire to raiſe it; 
g- on which account it makes the receiver very hot. It hath a 
of ſtrong empyreumatic ſmell. When the diſtillation begins to 
5 ſlacken, increaſe your fire. There will riſe an Oil of a fe- 
os tid, quick ſmell. At laſt, when nothing more will riſe 
bas with the ſtrongeſt fire, break the retort, and in it you will 
412 find a black charred matter: burn it, and from the aſhes li- 
_ xiviated with water you will obtain a Fixed Alkal. 
tly +. e e e R VA TI ON. 
— Nom k of the liquors that come over in this operation, be-. 
* fore, the laſt fetid Oil, ſeem to haye any other properties 
hy than thoſe of an oily Acid; none of them is inflammable, 
3s none of them reſembles Spirit of Wine; but all of them | 
W being thrown into the fire extinguiſh it. Mr. Boerhaave , 
10 however takes notice, that a Chymiſt, named Vigani, affirms 
"wy the firſt portion of the liquor which riſes in the diſtillation 


hs of Vinegar to be inflammable, and no other than Spirit of 
Wine. Mr. Boerhaave ſuſpected; that this might happen 


5 from Vigani's having diſtilled Vinegar too newly made; and 
; found upon trial that Vinegar, being diſtilled ſoon after it 
wy was made, yielded at firſt in diſtillation a certain quantity of 
5 an Ardent Spirit; but that the ſame thing did not happen in 
the diſtillation of old Vinegar. And this proves that fer- 
mentation hath the ſame effect on Vinegar as on Wine; that 
is, that though the fermentation which produces theſe li- 
7 quors ſeems to be over in a certain time, when the violent 
8 inteſtine commotion ceaſes, yet it ſtill continues in the veſ- | 
5 ſels for a conſiderable time after, though it be imperceptible. 
p- Thus, the portion of Ardent Spirit, obtained from ſome 
8 Vinegars, comes from a ſmall quantity of Wine, Ru | 
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fun remains unchanged in theſe Vinegars, not hg had 


time enough to turn four. For it is certain, from the ex- 
periments of all other; Chymiſts as well as Mr. Boerhazve, 
thar ' Vinegar, when old en yields 1 no Ardent 8 8 eit in 
_ lation. 

But though old ine ch. nde Vinegn vids no Ardent 

Spirit in diſtillation, we cannot thence conclude that it con- 
tains none. On the contrary, there are experiments which 
demonſtrate that ſome of the Ardent Spitit, Which was in 
the Wine before it was turned into Vinegar, ſtill remains; ; 
bur probably ſo combined and blended with the acid part 
that it cannot be ſeparated and rendered perceptible but * by 
20645 9 procefles. | ; 

Mr. Geoffroy obtained an Aden Spirit from Vinegar, 
by diftiffing it as ſoon as it was concentrated by freezing. 
„ This ſpirit,” fays he *, is the firſt liquor that riſes. At 
« fit it hath only the ſame degree of inflammabiliry as 
cc brandy ; but, when re-diſtilled in the balneum mariæ; it 
« fires gun-powder, like the beſt rectified Spirit of Wine: 
«with this difference, that our Spirit is impregnated with 
64 an oil of an acrid tafte and empyreumatic fmell, which 
«© makes it yellow, and imparts its odour to it. This Spirit, 
« at leaſt that Which comes over firſt, -retains none of the 
Acid of the Vinegar; ſeeing it neither changes the tincture | 
* of violets, nor efferveſces with Salt of Tartar.” 
VMI. Geoffroy obferves, that, if Vinegar concentrated by 
freezing be afterwards kept for ſeveral years, no Ardent 
Spirit will then be obtained from it by diſtiltation. And 
this confirms what we ſaid of unconcentrated Vinegar, an 
gives reaſon to think that the Ardent Spirit obtained from 
Vinegar, either by diſtilling it after concentration by freez- 
ing, or by other proceſſes of which we ſhall treat in the ſe- 
quel, is foreign to the Vinegar, and is only found therein, 
as was faid above, becauſe Vinegar contains a certain quan- 
tity. of Wine which hath not altered its nature; For the 
Spirit of Wine we obtain from Vinegar doth not hinder our 
obtaining from it a great deal of Acid, which being more 
|  ponderous riſes after it. Mr. Geoffroy 5 the follow- 

ing account of che ſequel e of his analyſis « 0 Wege by di- 
ſtillation. * 0 

„ Continuing to diſtil in a balneum marie the concen- 
cc trated 'Vinegar, of which I had employed four pounds 

two ounces, there was left, 5 the eee 2 ray 


% 
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ct 4 of fourteen ounces; which could not ris; becauſe 
« jt was too thick. I found it covered with a ſaline cruſt, 
« which is the true Effential Salt of Vinegar, and not of 
« the ſame nature with Tartar : for Tartar of Wine is ſcent- 
« leſs 3 whereas the Salt of Vinegar hath a pungent ſmell, 
00 being the Acid of Tartar ſubtilized by its union with 
« the Sulphureous parts. If a ſand - bath be now uſed, in- 
« ſtead of the balneum marie, to carry on the diſtillation 
« without burning the matter, part of this Salt will be re- 
« ſolved, and yield the laſt Acid Spitit, which is the 
« eſt that can be obtained. 

« After I had, by a Lind: heat, extracted all the Acid 
« Spirit that the ſeveral reſiduums put together would yield, 


« | found at the bottom of the cucurbit a brown maſs, 


« of the conſiſtence of a pretty. ſolid extract. Of this 1 
« put into a retort two pounds, together with fix pounds 
« of ſand well wathed and very dry; and, applying a gra- 
« duated heat, I firſt obtained ſix ounces of an Acid Spirit, 
« that ſmelt very ſtrong of the empyreuma, and. was a lit- 
« tle coloured with ſome portion of oil; ſeven ounces of 
« Spirit, having a volatile urinous ſmell, came over next : 
« at laſt the white vapours appeared more and more denſe. 
« A volatile concrete Salt adhered to the ſides of the bal- 


« Jon, and I found four ounces of a thick fetid Oil float- 


« ing on the Spirit. The concrete volatile Salt, when 
60 collected, weighed two drams. The black matter re- 
« maining in the bottom of the retort, being calcined and 
« lixiviated, yielded a fat alkaliac Salt, which it is almoſt 


« impoſſible to dry.” 


I have given this account of Mr. Geoffiroy 8 ht is of 
Vinegar at length, only becauſe it differs in ſeveral reſpects 


from that deſcribed in the proceſs, which is Mr. Boer- 


haave's, as well as from thoſe delivered by ſeveral other 


Authors, who make no mention either of the ſaline mat- 


ter, which Mr: Geoffroy found on the reſiduum of Vine- 
gar, after its firſt diſtillation in the balneum marie, or of 
the volatile urinous Spirit and Salt, which he ee from 
that reſiduum. 

Theſe differences may ariſe either from the manner of dt- 
ſtilling the Vinegar, or from Mr. Geoffroy's Vinegar having 
been concentrated by freezing, or rather from the quantity, 


and, above all, from the age of the Vinegar, examined by 


thoſe different Chymiſts. 


The- diſtillation of Vinegar ſerves not only to Lomas | its 


Acid from a conſiderable quantity of earth and oily parts, 


„„ with 
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with which it is entangled, but alſo to dephlegmate and 


concentrate it. Vet Mr. Lemeri affirms, that Vinegar is not 
diſtilled with a view to dephlegmate it. He condemns the 
common method of throwing away the firſt runnings as uſe. 
leſs phlegm, and ſaving only what comes off afterwards; 


having, he ſays, obſerved, that the phlegm of Vinegar can- 


not be abſtracted, like that of many other acid liquors, and 
that what comes over firſt is almoſt as ſharp as what riſes af- 
terwards, be the fire applied at firſt ever ſo ſmall. ; 

There is reaſon to think that Mr. Lemeri did not 
carefully enough examine the ſtrength of his Spirit of Vi- 
negar, at the different ſtages of his diſtillation : for Mr. 
Geoffroy, in the Memoir above cited, gives an account of a 
diſtillation of Vinegar, the product whereof he examined 
with care, having for that purpoſe divided it into five differ- 
ent portions: and his experiments put it beyond all doubt, 


that the firſt portions of Spirit of Vinegar are far from be- 


ing ſo acid as the laſt. This Vinegar was ſo ſtrong before 
diſtillation, that it required fix grains of Salt of Tartar to 
abſorb two drams of it. Two drams of the firſt portion of 
his Spirit were abſorbed by three grains only of Salt of 
Tartar: the Acid of the ſecond portion took five grains to 


abſorb it. (Each experiment was made with two drams of 


_ Vinegar). The third portion was abſorbed by ten grains; 


the fourth by thirteen, and the fifth took no leſs than nine- 


teen: which proves that Vinegar, like moſt other Acids, may 
be concentrated by diſtilling off the moſt aqueous part, which 
is lighter than the Acid. | ED 

There are therefore two ways of concentrating Vinegar, 
and ſeparating its moſt acid part, namely diſtillation ' and 
congelation. Theſe two methods may be ſucceſſively applied 
to the ſame Vinegar, and a very powerful Acid obtained by 
their concurrence. Mr. Geoffroy having expoſed to the 


froſt, on the 19th of January 1739, the laſt ruſſet - coloured 


liquor, drawn from the reſiduum of diſtilled Vinegar, found 
it ſo concentrated thereby, that it required ſixty grains of 
Salt of Tartar to abſorb two drams of it. 1 
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PROCESS.IqI. 


The Acid of Vinegar" combined with alkaline Subſtances. 
Foliated Salt of Tartar, or Regenerated Tartar. De- 


compoſition of that Salt. 


\ 5 
1 a glaſs cucurbit put ſome very pure and well - dried 

Salt of Tartar; and pour on it ſome good diſtilled Vi- 
negar, by little and little at a time. An efferveſcence will 
ariſe, Pour on more Vinegar, till you attain the point of 
ſaturation. Then fit a head to the cucurbit; ſer it in a ſand- 
bath; and having luted cn. a receiver, diftil with a gentle. 
heat, and very flowly, till nothing remain but a dry matter, 
On this reſiduum drop a little of the fame Vinegar ; and if 


any efferveſcence appears, add more Vinegar till you attain | 


the point of ſaturation, and diſtil again as before. If you 


_ obſerve no efferveſcence, the operation was rightly per- 


formed. 


OBSERVATIONS. 


paring this Neutral Salt; becauſe the oily parts, with which 
the Acid of Vinegar is loaded, hinder it from acting ſo 
briſkly and readily as it would do, if it were as pure as the 
Mineral Acids : and for this reaſon it often happens, that, 
when we have nearly attained the point of ſaturation, the 


addition of an Acid makes no ſenſible efferveſcence, though 
the Alkali be not yet entirely ſaturated; which deceives the 


operator, and makes him conclude erroneouſly that he hath 
attained the true point of ſaturation. 


But he eaſily perceives his miſtake, when, after having 
ſeparated from this ſaline compound all its ſuperfluous moi- 


ſture by diſtillation, he drops freſh Vinegar upon it: for 


men the Salts being more concentrated, and conſequently 


IT is not eaſy to hit the exact point of ſaturation in pre- 


more 
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more active, produce an efferveſcence, which would not 
have been ſenſible if this laſt portion of Acid, inſtead of 
coming into immediate contact with the dried Alkali, could 
not have mixed therewith till diffuſed through, and in a 
manner ſuffocated by, thar phlegm from which the Acid of 
the Vinegar, before neutralized, 2 ons gradually ſeparated by 
its combining with the Alkali; that phlegm keeping in ſo- 
lution both the Neutral Salt already formed, and the Alkali 
not yet ſaturated. And for this reaſon it is neceſſary to try, 
after the firſt deficcation of this Salt, which is called Rege- 
nerated Tartar, whether or no the juſt point of ſaturation 
hath been attained. 
It may alſo happen, that, though the point of ſaturation 
was exactly hit at firft, this compound Salt ſhall neverthe- 
leſs, after deſiccation, efferveſce with freſh Vinegar, and 
therefore not be in a perfectly neutral ſtate at that time. In 
this caſe the Salt muſt have been dried by too violent a fire, 
and partly decompounded by an exceſs of heat carrying off 
ſome of the Acid, which does not adhere very ſtrongly to 
the Alkali. This is one of the reaſons why it is neceſſary 
that Regenerated Tartar be deſiccated withl a very gentle 
heat. | 
From what hath been ſaid, concerning. the deſiccation of 
this Neutral Salt, it is plain, that the uſe of it is only to 
free the Salt from the great quantity of ſuperfluous moiſture 
wherein it is diflolved : which proves that the Acid of Vi- 
negar, like all other Acids diffolved in much water, is ſe- 
parated from moſt of this redundant phlegm by being com- 
_ bined with a Fixed Alkali. And hence we muſt conclude, 
that the Acid of Vinegar, contained in Regenerated Tartar 
deſiccated, is vaſtly ſtronger and more concentrated, than it 
was before: and accordingly Mr. Geoffroy, having decom- 
pounded this Salt, by the means of concentrated Oil of Vi- 
trio}, obtained a Spirit of Vinegar in white vapours, which 
Was very volatile and very ſtrong, but perhaps ſomewhat de- 
praved with a taint of the Vitriolic Acid. 
/ Though the Acid of Vinegar be freed, by combiniby 
with a Fixed Alkali, from a great quantity of ſuperfluous 
phlegm, as was ſhewn above; yet the oily parts with which 
it 1s entangled ſtill cleave to it: theſe parts are not ſeparated 
from it by its converſion into a Neutral Salt, but, without 
quitting it, combine alſo with the Fixed Alkali; and this 
gives Regenerated Tartar a eee quality, and ſeveral 
other * wages Fries, ; ; 


| Rege- 


ter in which it is diffolved. 
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Regenerarell Tartar, when dried, is of a brown colour. 
It is ſemi- volatile; melts with a very gentle hear, and then 
reſembles an unctuous liquor; which indicates its contain- 
ing an Oil : when caſt upon live coals it flames; and, when 
diſtilled with a ſtrong heat, yields an actual oil; all which 
evidently prove the exiſtence of 'rhat Oil. | 

pa is Salt is ſoluble in Spirit of Wine; a quality whicts it 
probably owes alſo to its Oil. It requires about fix parts of 
Spirit of Wine to diſſolve it; and the diſſolution ſucceeds 
very well in a matraſs, with the help of a gentle warmth: 
If the Spirit of Wine be abſtracted from this ſolution, by 
diſtilling with a ſmall fire, the Salt remains at the bottom of 


the cucurbit, in the form of a dry ſubſtance compoſed” of 


leaves lying one upon another; which hath procured it the 
name of 1 Foliata Tarteri, or Foliated Salt W Tur 
tar. 


It is not abſolutely neceſſary that Regenerated Tartar be 


diſſolved in Spirit of Wine to make the Foliated Salt: for it 


may. be procured in this form, by only evaporating the wa- 
ut the operation ſucceeds 
better with Spirit of Wine; probably becauſe. the ſucceſs 
thereof depends on uſing an exceeding gentle warmth : 
now Spirit of Wine rd rn with much leſs heat than 
water. 

Regenerated Tartar may alſo be cryſtallized. 11 you de- 
ſire to have it in this form, combine the Acid with the Al- 
kali to the point of ſaturation; evaporate the liquor ſlowly to 
the conſiſtence of a fyrop, and ſet it in a ccol place; where 
it will ſhoot into cluſters of TIE Hing one . zubeber 
like feathers. 

Vinegar perfectly diſſolves zblorbent matters all unc par- 
ticularly thoſe of the animal kingdom; ſuch as Coral, 
Crabs-eyes, Pearls, &c. In order to a diffolution of ſuch 
matters, you muſt pulverize them, put them into a matraſs, 
and pour on them Spirit of Vinegar to the depth of four 
fingers breadth: an efferveſcence will ariſe : when that is 
over, ſet the mixture to digeſt two or three days in a ſand- 
bath; then deeant the liquor, filter it, and evaporate it to 
dryneſs with a very gentle heat. The matter which remains 
is called Salt of Coral, of Pearls, of Crabs-eyes, &c. ac- 
cording to the ſabſtances diſſolved. If, inſtead of evaporat- 
ing the liquor, a Fixed Alkali be mixed therewith, the ab- 
ſorbent matter, that was diſſolved by the Acid, will precipi- 
tate in the form of a white powder, which | is called the Ma- 

e 5 ne Ll Pearls, Ge. | = 5 
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r ROC E 85 . 

The Acid of Vinegar combined with Copper. V. erdegris. ; 
_ Cryſtals of Copper. This combination decompounded. Spi- 
__ - rit of Verdegris. VVV 


0 a large matraſs put Verdegris in powder. Pour _ 
s it diſtilled Vinegar to the depth of four fingers breadth. 


Set the matraſs in, a moderate ſand - heat, and leave the whole 
in digeſtion, ſhaking it from time to time. The Vinegar 


will acquire a very deep blue-green. colour. When the li- 


quor is ſufficiently coloured, pour it off by inclination. Put 
ſome freſh Vinegar into the matraſs ; digeſt as before; and 
decant the liquor again when it is ſufficiently coloured. Pro- 
ceed-in this manner till the Vinegar will extract no more 
colour. There will remain in the matraſs a conſiderable 
quantity of undiſſolved matter. The Vinegar thus impreg- 
nated with Verdegris is called Tincture of. Copper. Spy 
Mix thefe ſeveral Tinctures, and evaporate them with a 
gentle heat to a pellicle. Then ſet the liquor in a cool 
place: in the ſpace of a few days a great many cryſtals of a 
moſt beautifu! green colour will ſhoot therein, and ſtick to 
the ſides of the veſſel. Pour off the liquor from the cry- 
ſtals; evaporate it again to a pellicle, and ſet it by to cry- 
ſtallize. Continue theſe evaporations and cryſtallizations, 
till no more cryſtals will ſhoot in the liquor. Theſe are 
called Cryftals of Copper, and are uſed in painting, To 
this combination of the Acid of Vinegar with Copper the 
painters and dealers have given the title of Diſtilled Verdi- 
OBSERVATION S. 
VERDEGRIS is prepared at Montpelier. To make it they 
take very clean plates of Copper, which they lay, one over 
another, with huſks of grapes between, and after a certain 
time take them out. Their ſurfaces are then covered all over 
with a very beautiful green cruſt, which is Verdegrit. This 
Verdegris is nothing but Copper corroded by the Acid of 
Tartar, analagous to the Acid of Vinegar, which abounds 
in the Wines of Languedoc, and eſpecially in the rape, 
huſks, and ſtones of grapes that have a very auſtere taſte. 
Verdegris is a fort of ruſt of Copper; or Copper gate | 
. | and 


8 
br 
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and opened by the Acid of Wine, but not yet converted in- 


tirely into a Neutral Salt: for it is not ſoluble in water, nor 
does it cryſtallize. 'This ariſes from its not being united with 
a ſufficient quantity of Acid. The deſign of the operation 


here deſcribed is to furniſh the Verdegris with the nn 


of Acid requiſite to make it a true Metallic Salt: for Which 
purpoſe diſtilled Vinegar is very fit. | 


Cryſtals of Copper. may be obtained, without employing 


Verdegris, by making uſe of Copper itſelf diſſolved by the 
Acid of Vinegar, according to the method practiſed with re- 
ſpect to Lead, as ſhall be ſhewn hereafter. But Verdegris is 
generally uſed, becauſe it diſſolves ſooneſt ; it being a Cop- 


per already half-diflolved by an Acid correſpondent to that of . 


Vinegar. | 


. Cryſtals of Copper are decompounded by the action of fire 
alone, without any additament; becauſe. the Acid of Vine- 


gar adheres but looſely to Copper. In order ro decompound 
this Salt and extract its Acid, it muſt be put into a retort, 


and diſtilled in a reverbatory furnace with degrees of fire. 


An inſipid phlegm riſes firſt, which is the water retained by 


the Salt in cryſtallizing. This phlegm is ſucceeded by an 


acid liquor, which riſes in the form of. white vapours that 


fill the receiver. Towards the end of the diſtillation the fire 


mult be violently urged, in order to raiſe the ſtrongeſt and 


moſt fixed Acid. At laſt there remains in the retort a black 


matter, which is nothing but Copper, that- may be reduced 
by melting it in a crucible with one part of - Salt-petre and 


two parts of Tartar. A fimilar Acid, but more oily, and 


in a much ſmaller quantity, may be obtained from Verdegris 
by diſtillation. 3 F 


The Acid, which in this diſtillation comes over after the 
firſt. phlegm, is an exceeding ſtrong and concentrated Vine- . 


gar. It is known by the title of Spirit of Verdegris. Zwel- 
fer, and after him M. le Fevre in his Chymiſtry, beſtows ex- 
traordinary praiſes on this Spirit; pretending that it will pro- 
duce the Salt of Coral, and others of the fame kind, with- 
out loſing any of its virtue, or ceaſing to be acid; ſo as to 
remain ſtill capable of performing other operations of the 
ſame nature. But Mr. Boerhaave and Mr. Lemeri poſitively 
deny the fact; and with good reaſon, having formed their 


: 


judgments on their own experiments. 


Let I can hardly think both Zwelfer and le Fevre would 
have affirmed a thing of this nature, in ſuch a poſizive and 


confident manner, if they had been convinced in their minds 
that it was falſe. We mult ſuppoſe that thoſe Chymiſts exa- 


_ mined 
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mined the matter with too little attention, and were miſled 
by ſome fallacious appearance. Probably they may have 
compared this concentrated Vinegar with common diſtilled 


Vinegar; they. may have put to their Coral an equal doſe 


thereof; and, after ſaturation, they may have diſtilled off 
the ſuperfluous liquor, which may have efferveſced with freſh 
Coral and diſſolved it. Surpriſed at this effect, they may 
have imagined that their Acid had loſt none of its ſtrength, 
and that it had the virtue of converting into Salt any quan- 
tity of Coral, or ſuch other matters, without any prejudice 
to its Acidity. A raſh concluſion: which certainly they ne- 


ver would have made, if they had carried the experiment far 


enough; if they had diſſolved a third or a fourth quantity of 
Coral in their Vinegar: for they would have been thereby 
convinced that the Spirit of Verdegris, like all other acid 
Spirits, depoſites and leaves its Acid in abſorbent matters; 


and that if the liquor, which they drew off by diſtillation 


from their firſt Salt of Coral, was ſtill acid, and capable of 
diſſolving freſh Coral, nothing could be inferred from thence 


but that Spirit of Verdegris is an exceedingly concentrated Vi- 
negar, which, in the ſame quantity of liquor, contains much 


more Acid than the ſtrongeſt diſtilled Vinegar prepared in 
the common way; that therefore a much ſmaller doſe there- 


of is required to convert a given quantity of Coral into Salt; 
and that the liquor, which they diſtilled from their ſirſt Salt, 
ſtill retained ſome of its virtue, only becauſe it was replete 


with much more Acid than could be neutralized by the Co- 


ral. But a love of the marvellous ſo prepoſſeſſes the mind of 


man, that it often hinders him from perceiving the moſt ob- 
vious facts. This is the fault of all the ancient Chymiſts in 
general: and I believe the only reaſon Why we find their 


books ſtuffed with ſo many unſucceeding experiments was, 


that their heated imaginations frequently repreſented things 
to them otherwiſe-than they really were. | | 


ho 


— N * * 


PROCESS IL 


The Acid of Vinegar combined with Lead. Ceruſe. Salt or 


Sugar of Lead. This combination decompounded. 


| INTO the glaſs head of a cucurbit, put thin plates of Lead, 


and ſecure them ſo that they may not fall out when the 
head is put upon the cucurbit. Fit on this head to a wide- 
mouthed cucurbit containing ſome Vinegar. Set it in a 
a 3 ES. > | | ſand- 
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ſand-bath; lute on a receiver, and diſtil with a gentle heat 


for ten or twelve hours. Then take off the head: in it you 
will find the leaden plates covered, and, in a manner, cruſt- 
ed over with a white matter. This being bruſhed off with a 
hare's foot is what we call Ceruſe. The leaden plates thus 


cleanſed may be employed again for the fame purpoſe, till 
they be wholly converted into Ceruſe by repeated diſtillations. 


During the operation there will come over into the receiver. 
a liquor ſomewhat turbid and whitiſh. This a diſtilled 


, ; 


Vinegar in which ſome Lead is diſſolved. De Tn 
Reduee a quantity of Ceruſe into powder; put it into a 


marrals ; pour on it twelve or fifteen times as much diſtilled 
Vinegar; ſ& the matrafs in a ſand-bath; leave the matter in 


digeſtion for a day, ſhaking it from time to time: then de- 


cant your liquor, and keep it apart. Pour freſh Vinegar on 


what is left in the matraſs, and digeſt as before. Proceed 


thus till you have diffolved one half, or two thirds, of the 
Exaporato to a pellicle the liquors you poured off from the 


Ceruſe, and ſet them in a cool place. Greyifh cryſtals will 


ſhoot therein. Decant -the liquor from the cryſtals; evapo- 
rate it again to a pellicle, and fer it by to cryſtallize. Pro- 
ceed thus evaporating and cryſtallizing, as long as any cry- 


ſtals will ſhoot. Diffotve your cryſtals in diſtilled Vinegar, 


and evaporate the ſolution, which will then thoot into whiter 


end purer cryſtals. This is the Sale or Sugar of Lead. a | 


OBSERVATIONS. 


Lean is eaſily diſſolved by the Acid of Vinegar. If it 
be barely expoſed to the vapour of that Acid, its ſurface is 


corroded, and converted into a kind of calx' or white ruſt, 
much uſed in painting, and known by the name of Ceruſe or 


Whits Lead. But this preparation of Lead is not combined 
with a ſufficient quantity of Acid to convert it into a Salt: 
8 18 no more than lead divided and opened by the Acid of 
Vinegar; a matter which is to Lead what Verdegris is to 
Copper. And therefore if you defire to combine Ceruſe 


with the quantity of Acid neceſſary. to convert it into a true 
| Neutral Salt, you muſt treat it in the ſame manner as we did 
Verdegris, in order to procure Cryſtals of Copper; that is, 


you muſt diſſolve it in diſtilled Vinegar, as the proceſs directs. 
The Salt of Lead is not very white when it firſt ſhoots 


and for this reaſon it is diſſolved again in diſtilled Vinegar, 
and cryſtallized a ſecond: time. If falt of Lead be repented- 


4 A 


| by diſſolved in diſtilled 8 and "I RN nn 
it will grow thick; but cannot be deſiccated without great 

difficulty. If the ame operation be oſtener repeated, this 
quality will be thereby. more and more increaſed; till at laſt 
it will remain on the fire like an Oil, or melted Wax: it 
coagulates as it cools, and then looks, at firſt fight, like 2 
metallic mafs, ſome what refembling Silver. This matter runs 
with a very gentle heat, almoſt as eaſily as wax. : 
I be Salt of Lead hath a faccharine taſte, which bath pro- 
cured it the name alfo of Sugar of Lead. For this reaſon 
when Wine begins te turn ſour, the ready way to cure it of 
that diſagreeable taſte is, to ſubſtitute a ſweet one which is 
not diſagreeable to the taſte, by mixing therewith Ceruſe, 
Litharge, or ſome ſuch preparation of Lead: for the Acid 
of the Wine diffolves- the Lead, and therewith forms a Su- 
gar of Lead, which remains mixed with the Wine, and hath | 
à a taſte which, joined with that of the Wine, is not unplea · 

fant. But, as Lead is one of the moſt dangerous poiſons we: 
know, this method ought never to be praCtiſed ; and who- 
ever employs ſuch a pernicious drug deſerves to be moſt ſe- 
verely puniſhed. Yet ſomething very like this happens 
every day, and muſt needs have very bad conſequences; 
while there is nobody to blame, and thoſe to whom the Thing 
may prove fatal can have no miſtruſt of it. 1 

All the retailers of Wine have a cuſtom of filling their 
bottles on a counter covered with Lead, having a hole in the 
middle, into which a leaden pipe is ſoldered. The Wine 
which they ſpill on the counter, in filling the bottles, runs 
through this pipe into a leaden veſſel below. In that it u- 
fually ſtands the whole day, or perhaps ſeveral days; after 
which it is taken out of the leaden veſſel, and mixed with 
other Wine, or put into the bottle of ſome petty. cuſtomer. 
But, alas for the man to whoſe lot ſuch Wine falls! He muſt 

feel the moſt fatal effects from it; and the danger to which he 
is expoſed is ſo much the greater, the longer the Wine bath 
ſtood in the leaden veſſel, and thereby acquired more of a 
noxious quality. We daily ſee cruel diſtempers among the 
common people, occaſioned by ſuch caules, which are not 
_ fufficiently attended to. 
Wine that is not kept 3 in cloſe veſſels 1s apt to turn 1 
very ſoon, eſpecially in the ſummer; and the retailers of 
Wine have obſerved that their drippings, thus collected in 
veſſels of Lead, are not liable to this inconvenience. This 
is what hath eſtabliſhed among them the practice I am. 


ſpeaking 1 As they ſee. * * effects a 
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of, and know nothing of its ill conſequences, we cannot be 
angry with them. It is natural to think, that, as Lead hath 
the property of keeping Wine cool, it may by that means 
prevent its growing ſour for ſome time; and perſons who 
are not verſed in Chymiſtry can hardly ſuſpect that Wine 
is preſerved from being pricked, only by being converted 
into a kind of poiſon. Yet this is the very caſe: for Lead 
doth not hinder the Wine from growing ſour; but, uniting 
with its Acid, as ſoon as it appears, and forming therewith 
a Sugar of Lead, changes the taſte thereof as hath been ſaid, 
and hinders the Acid from affecting the palate. 
Hence it appears how much it were to be wiſhed that the 


uſe of thoſe counters covered with Lead were aboliſhed en- 


tirely. I am informed, by a Chymiſt zealous for the public 
good *, that he repreſented this matter to the Magiſtrates 


foveral years ago. It is not to be doubted, that, when the 


dealers in Wine know the ill conſequences attending this 
practice, they will with pleaſure ſacrifice the {mall benefit ; 


they receive from it to the public ſafety. 
It is eaſy to prove whether or no a ſulpected Wine con- 
tains Lead. You need only pour into it a little Oil of 


Tartar per - deliquirm ; or, if you have not that at hand, a 
lye of the aſhes of green wood. If there be any Lead diſ- 
ſolved/ in it, the liquor will immediately -grow turbid, and 
the Lead will precipitate in the form of a white powder; 


becauſe the Sugar of Lead it contains, being a Neutral Salt, 


whoſe baſis: is a metal, is decompounded' by the Fixed Al- 


kali, which ſeparates that metal from the Acid. Lead thus 
ſeparated from the Acid of Vinegar 140 an Alkali is called 


A eee 8 i 


Ceruſe, or White Lead, is allo very en poiſon. 


It is a pigment very much uſed, being the only White that 
can be applied with Oil. This White is the moſt common, 


or, perhaps, the only cauſe of thoſe dreadful colics with 
which painters, and all that work in colours, are frequently 
afflicted. This induced me to examine all the ſubſtances 


— 


„ Mr. Rovelle, whom I have had occaſion to mention 8 times in 
this work with the honour which he deſerves, and with whom I wer: 


| through a courſe of Chymiſtry, when I was a Student in Medicine. It 


muſt be obſeryed, to the ale of this ingenious Artiſt, that he is the firſt 
Frenchman that ever gave Courſes of Chymiſtry. In theſe he explains 


the operations according to the true and ſound Theory of the Science, 


drawn from the writings of Beccher, Stahl, Juncker, Boyle, Boerhaave, 
Hoffman, and many other excellent Chymiſts, whom it would be tedious to 


mention here, as well as from the Memoirs of the moſt celebrated Acade- . 


miez particularly * of the Academy of Sciences at Paris. 
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eupadle of affording a White, in order to find one, if poſz 
dle, which might be ſubſtituted for White Lead: but, — 
a vaſt number of experiments, I had the mortification to be 
convinced, that all Whites, even the brigbreſt and moſt 
beautiful, which are not metallic, produce nothing, when 
round with Oil, but greys, or dirty yellows. There is ſtill 
Smerking to be hoped for in Whites obtainable from certain 
metallic ſubſtances : but, as every one of thoſe matters may 
be ſuſpected of ſome noxious quality, long experience alone 
will remove our juſt apprehenfions of danger from every 
thing afforded by fuch ſubſtances. 
Jo return to the Salt of Lead: n rede 
by diſtillation without addittament. In order to perform 
this, you muſt put the Salt of Lead into a glaſs or ſtone 
retort, leaving a full third thereof empty, and diſtil in a 
reverberating furnace with degrees of fire. A fpirit riſes, 
which fills the receiver with clouds. When nothing more 
will come over with a fire that makes the retort red-hot, tet 
the veſſels cool, and then unlute them. You will find in 
the receiver, an auſtere liquor, which is inflammable, or, at 
leaſt, an inflammable Spirit may be obtained from it, if a- 
bout one half thereof be drawn off by diftillation in a glaſs a- 
lembic. The retort in which the Salt of Lead was decom- 
pounded contains at the end of the operation, a blackiſh mat - 
ter: this is Lead, which will reſume its metallic form on 
being melted in a crucible; -becauſe the Acid by which it 
was diffolved, and from which it hath been ſeparated, being 
255 C C1 nature, bath nee ol 
phlegiſton. 
What is moſt remarkable in this decompoſition of Salt of 
Lead is the inflammable Spirit which it yields, though the 


Vinegar which entered into the ar An; r. | 
e to nin none at all. 
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| 1 Putrefattion of verde. IR, [Fo 2 


LL a hogthead with green plants, and tre nl e Van 
a litele; or, if the TEES be dry and hard ſubſtan- . 


ces, divide them into minute parts, and ſteep them a little 


in water to meiſten chem: then leave them, or the green 
plants, in the veſſel, uncovered and expoſed to the open air. 
By degrees a heat will ariſe in the center of the veſſel, Which 
will continue increafing daily, at laſt grow very ſtrong, and 
be communicated to the whole maſs. As long as the hear 
is moderate, the plants will retain their natural ſmell ant 
taſte.” As the heat increaſes, both theſe will gradually alter, 
and at laſt become very diſagreeable, much like thoſe of pu- 
trid animal ſubſtances. The plants will then be tender as 
if they had been boiled; or even be reduced to à kind of 
pap, more or leſs liquid according to the WOOL: of oil: 
tare they contained before. : 


1 with. 2% 
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OBSERVATIONS. 


ALwWos T alt vegetable matters are ſuſceptible of dus 
faction; but ſome of them rot ſooner, and others more flow- 
ly. As putrefaction is only a ſpecies” of fermentation, the 
effect whereof is to change entirely the ſtate of the | Acid, | 
by combining it with a portion of the earth and Oil of the 
mixt, which are fo attenuated that from this union there 
reſults a new ſaline ſubſtance in which no Acid is diſcerni- 


ble; which on the contrary hath the properties of an Alka- 


li, but rendered Volatile; it is plain, that, the nearer the 
Acid of a plant fet to putrefy is to this ſtate; the ſooner will 
the putrefaction of that plant be completed. Accordingly 
all plants that contain a Volatile Alkali ready formed, or 
from which it can be obtained IF: E arc te Oo: * 
e to putrefaction. 5 2 


- | / | 
Thoſe plants, in which the Acid is very manifeſt and ſen- 


"fible, are leſs apt to putrefy; becauſe” ali their Acid muſt 


undergo the change above ſpecified. But vegetable matters, 
whofe Acid is entangled and clogged by ſeveral of their o- 
ther principles, muſt be ſtill longer elaborated, before they 
can be reduced to the condition into which complete putre- 
faction brings all vegetables. The earthy and oily parts, 
in which the Acids of theſe ſubſtances are ſheathed, muſt be 
attenuated and divided by a previous fermentation, which, 


from thoſe parts ſubtilized and united with the Acid, forms 


an Ardent Spirit, wherein the Acid is more perceptible 
than in the almoſt inſipid, or ſaccharine juices, out of which 
it is produced. The Acid contained in the Ardent Spirit 
muſt be ſtill ſurther diſengaged, befote it can enter into the 
combination of a Volatile Alkali: conſequently the Ardent 
Spirit muſt undergo a ſort of decompoſition; its Acid muſt 
be rendered more ſenſible, and be brought to the ſame con- 
dition as the Acid of plants in which it manifeſts all its 
TTTTT lis 0 en 8 
+: Hence it appears, that the ſpirituous and acetous fermenta- 
tions are only preparatives, which nature makes uſe of, for 
bringing certain vegetable. matters to putrefaction. Theſe 
fermentations. therefore muſt be conſidered as advances to- 


Wards that putrefaction, in which they terminate, or rather 


as the firſt ſtages of putrefaction itſelf. This is the opinion 
of Mr. Stahl, who hath treated this ſubject with great ſaga - 
city, and thrown much light upon it. 
Mr. Boerhaave is not altogether of the ſame mind. He 
conſiders putrefaction as ſomething foreign to fermentation; 
as an operation independent of it, and very different from it. 


He gives the title of fermentation to that inteſtine and ſpon - 


taneous motion only Which produces an Ardent Spirit, and 
changes it into an Acid. He founds his opinion on this, 
that the circumſtances attending putrefaction are different 
from thoſe which accompany ſpirituous and acetous fermenta- 
tion; that the product of putrefaction is very different from 
the products of theſe fermentations; and laſtly, that all ve- 
getable and animal ſubſtances are ſuſceptible of putrefaction, 
whereas only ſome kinds of them are capable of fermentation 
%% mm ß 
Mr. Boerhaave is ſo far right, that we ought not to con- 
found together operations which differ in ſeveral reſpects, 
| and reſult in different productions; but Mr. Stahl's opinion 
muſt nevertheleſs be looked on as highly probable, or rather 
abſolutely true. For it doth not neceſſarily follow, from the 
25 | EE difference 
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difference between the circumſtances and ode of fer- 
mentative motions, that the operations have no relation te, 
or connection with, each other. They may nevertheleſs be 
conſidered as different ſteps of one and the ſame operation: 
and if all vegetable and animal matters are not ſuſceptible of 
the three degrees of fermentation, we can only infer from 
thence that there are mixts, in which the whole work of fer- 
mentation is yet to do; and that there are others whoſe ponds 
ciples are ſo diſpoſed that they are in the ſame condition as 

they had already undergone the firſt, or even the ſecond, de-! 
gree of fermentation ; and conſequently. ſuch mixts are ſuſ- 


ceptible only of the ſecond, or perhaps of the third, degree | 


of fermentation. 


Mr. Stahl therefore ſays very judiciouſly, that, far from 


denying putrefaction to be a fermentation, we ought. on the 


contrary to conſider all fermentation as no other than putre- 
faction. Matters ſuſceptible of the ſpirituous and acetous 


fermentation do but paſs through theſe previous alterations in 


their way to complete putrefaction. On this principle, Wine 
and Vinegar are only liquors that had begun to putrefy, but 

were ſtopt at the firſt or ſecond ſtage of their putrefaction. 
This is ſo true, that, if a fermenting liquor be left to itſelf in 
the open air, and in a due degree of heat, it will proceed di- 
rectly, without any ſtop, to perfect putrefaction. 

The acetous fermentation is attended With more heat than 
the ſpirituous, and the putrid with ſtill more than the acetous. 
The heat of putrefying plants is ſometimes ſo conſiderable, 
that, when they are not too moiſt, and are ſtacked: up in 


great heaps, they take fire and burn violently. Of this there 


are frequent inne in oy -ricks. 
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Putrefied 7 d Subſtances analyzed.” 


17 the putrefied plants you mean to analyze into a | off | 


cucurbit, and fet it in a fand-bath. Fit to it a head; 


lute on a receiver; diſtil with a gentle fire, and a limpid ſe⸗ 
tid liquor will come over. Continue the diſtillation till 9 1 
matter contained in the retort be almoſt dry. | 
Then unlute your veſſels, and keep the liquor you Hold in 


the receiver by itſelf, Put the matter remaining in the cu- 
curbit into a retort, and diſtil with a graduated heat. There 


wv riſe white ane a pretty contderable quantity of li- 
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quor nearly: like chat of the former diſtillation; a Volatile 
Salt in a conerete ſorm; and a black oil, which towards the 
end will be very thick. In the retort there will remain a 
black charred matter, which being burnt in the open air will 
fall into afhes, from which no Fixed Alkali can be extracted. 
By means of a funnel ſeparate your oil from the aqueous 
© liquor." Diſtil this liquor with a gentle heat. Tou will by 
this means obtain a Volatile Salt like that of animals; of 
Which you may alſo get ſome, by the ſame means, from the 
liquor which came over in the firſt diffillation. © 


= 4048 4-4-2-Y 4-0: NS. 


Tuts analyſis ſhews the changes which putrefactioh pro- 
duces in vegetable matters. Scarce any of their principles 
are now to be diſcerned. They now yield no aromatic li- 
quor; no. Eſſential Oil; no Acid; and conſequently no Eſ- 
ſential Salt, Ardent Spirit, or Fized Alkali: in a word, 
whatever their natures were before putrefaction, they are all 
alike when they have once undergone this fermentative mo- 
tion in its full extent. Nothing can then be obtained from 
them but Phlegm, a Volatile Alkali, a fetid Oil, and an 
Almoſt all theſe changes are owing to the tranſmutation of 
the Acid, which is depraved by putrefaction, and combined 
with a portion of the Oil and ſubtilized Earth of the mixt; 
ſo chat the reſult of their union is a Volatile: Alkali. Now, 
_ as the Fixed Alkali, found in the aſhes of unputrefied plants, 
is only the molt fixed part of their earth and of their Acid, 
cloſely united together by the igneous motion, it is not ſur- 
priling that, when all the Acid, with a part of the earth, is 
ſubtilized and volatilized by putrefaction, no Fixed Alkali 
can be found in the aſhes of putrefied Vegetables. The al- 
teration which the Acid ſuffers by the putrefaCtive motion is, 
in my opinion, the greateſt it can undergo, without being 
__ deſtroyed and decompoſed, ſo as to be no longer a 
Wie have ſeen it, in the Mineral kingdom, in its greateſt 
purity and ſtrength. Its combination with Oil, and the o- 
ther alterations its undergoes, in the Vegetable kingdom, 
have ſhewn it weakened and diſguiſed. The changes it ſuf- 
fers by the ſpirituous and acetous fermentation, have exhibit- 
ed it in other forms. And laſtly, putrefaction disfigures it 
completely, and, in ſome fort, changes its very nature, ſo 
that it cannot be diſtinguiſhed. In the animal kingdom r | 
3 1 . an 
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find it nearly in the ſame condition: for though the Vege- 
table ſubſtances, on which animals feed, do not undergo di- 
rect putrefaction, in its full extent, before they are converted 
into animal juices, yet they ſuffer moſt of the alterations 
produced by putrefaction ſo that when they have acquired 
the qualities neceſſary to their becoming an aQuaF nutritious 
animal juice, they are within one ſtep of complete putrefac- 
tion. Fon this reaſon all animal ſubſtances! are very) apt to 
putrefy, and are unſuſceptible of the firſt degrees of fermen- 


tation. But this difcuſſion belongs to the animal kingdom, 


of which we are now going to treat in the third part of theſe 
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Milk Anke ints Butter, Curd, and 22 inſlanced in 
Cow's Milk. 


UT new ; Cow's milk into a flat earthen ak and ſet it 
P in a temperate heat. In ten or twelve hours time there 
will gather on its ſurface a thick matter, of a ſomewhat yel- 
 lowiſh white: this is called Cream. Gently ſkim off this 
Cream with a fpoon, letting the milk you take up with it 
run off, Put all this Cream into another veſſel, and keep it. 
The milk thus ſkimmed will not be quite ſe thick as before: 
nor will it be of ſuch a dead white, but have a little blueiſh 
eaſt. If all the Cream be not ſeparated. from it, more will 
gather on its ſurface after ſome time, which muſt be taken off 
as the former. In two or three days the ſkimmed milk will 
eoagulate into a ſoft maſs called Curd, and then it taftes and 
- ſmells ſour. 

Cut this Curd acroſs in feveral places. It will immediate- 
-ly diſcharge a large quantity of Serum. Put the whole into 
a clean linen cloth; hang it up, and underneath it ſet a 
veſſel to receive the Serum as it drops. When the aqueous 
part hath done dripping,. there will remain in the filter a 
white ſubſtance ſomewhat harder than the curdled milk. 
This ſubſtance is called Checſe, and the Serum * | 
from it 1s known by the name of hey. 


* 


OBSER- 


25 * 
* 


| Chap. 1. PRACTICE or CHYMISTRY- 363 


Tun milk of animals, that feed only on vegetables, is of 


all animal matters the leaſt removed from the vegetable na- 
ture. 'The truth of this will be demonſtrated by the expe- 
riments we ſhall produce by and by, for the further ana- 


lyſis of milk. For this reaſon we Judged, with Mr. Boer- 


% 


haave, that it was proper to begin the analyſis of animals by 
canine BR ut eine 

Moſt Chymiſts juſtly conſider Milk as of the ſame nature 
with Chyle. Indeed there is great reaſon to think, that, ex- 
cept ſome ſmall differences to be afterwards taken notice of, 
theſe two matters are nearly the ſame. They are both of 
a dead white colour, like that of an emulſion; which proves 
that, like emulſions, they conſiſt of an oily matter divided, 


diffaſed, and ſuſpended, but not perfcQly diſſolved, in an 


aqueous liquor. 


o * 


It is not ſurpriſing that theſe liquors ſhould reſemble e- 4 


mulſions; for they are produced in the ſame manner, and 
may very juſtly be called Animal Emulfions. For how are 
vegetable ſubſtances converted into Chyle and Milk in an 


animal body? They are bruiſed, divided, and tritarated by 
maſtication and digeſtion, as perfectly, at leaſt, as the mat- 
ters pounded in a mortar to make an emulſion; and muſt 
thereby undergo the ſame changes as thoſe matters; that is, 


their oily parts, being attenuated by thoſe motions, muſt be 
mixed with and lodged between the aqueous parts, but not 


diſſolved therein; becauſe they do not, in the bodies of ani- 
mals, meet with ſaline matters, ſufficiently diſentangled and 
active, to unite intimately with them, and by that means 
render them ſoluble in water. „ | 

Nevertheleſs Chyle and Milk, though produced in the 


ſame manner as emulſions, and very much reſembling them, 


differ greatly from them in ſome reſpects; owing chictly to 


the time they remain in the bodies of animals, their being 


heated while there, the elaboratians they undergo therein, 
and the animal juices commixed with them. _ | 


New Milk hath a mild agrecable taſte, without any ſaline 
17 5 5 trial diſcovered in it ei- 


pungency; nor hath any Cl | | 
ther an Acid or an Alkali. Yet it is certain that the juices 
of plants, out of which milk is. formed, contain many faline 
matters, and eſpecially Acids: accordingly Milk alſo con- 


tains the ſame; but the Acids are ſo ſheathed and com. 
| bined, that they are not perceptible, The caſe is the ſame 
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with all the other liquors intended to conſtitute part of an 
animal body: there is no perceptible Acid in any of them, 
Hence it may be inferred that one of the principal changes 
which vegetables undergo, in order to their being convert- 
ed into an animal ſubſtance, conſiſts in this, that their A- 
cids are combined, entangled, -and ſheathed in ſuch a man- 
ner that they become imperceptible, and ert none of their 
prop perties. 

Milk left to itſelf, without the help of diſtillation, or any 
additament whatever, undergaes a fort of decompoſition. It 
runs into a kind of ſpontaneous analyſis; whieh doth not 
indeed reduce it to its firſt principles, yet ſeparates it into 
three diſtinct ſubſtances, as the proceſs ſnews; namely, into 
Cream, or the buttery fat part, into Curd or Ebeeſe, and in- 
to Serum or Whey: which ſhews that thoſe three ſubſtances 
of which Milk conſiſts, are only mixed and blended together, 

but not intimately united. 

The fürſt parts, being the. lighteſt, th radually to the 
ſurface of the liquor as they ſeparate from the reſt : and this 
forms the Cream. 

Cream, as ſkimmed from the ſurface T Milk, is nat how- 

ever the pure buttery or fat part; it is ſtill mixed with many 
particles of Cbeeſe and Whey, which muſt be ſeparated in 
order to reduce it into Butter. The moſt Gmple, and at 
the ſame time the beſt method of effecting this, is daily 
practiſed by the country people, It confiſts in beating or 
-churning the Cream, in a veſſel contrived for that purpoſe, 
with the flat ſide of a circular piece of wood, in the center 
of which a ſtaff is fixed. One would think that the mo- 
tion, impreſſed on the Cream by this inſtrument, ſhould ra- 
ther ſerve to bleng more intimately the particles of Butter, 
_ Cheeſe, and == & of which it conſiſts, than to ſeparate 
them from each other; as this motion ſeems perfectly adapt- 
ed to divide and attenuate thoſe. 2rticles. But, if we con- 
ſider what paſſes on this occaſipn, we ſhall ſoon perceive that 
the motion by which Butter i is churned is nothing like tri- 
ture: for churning is no other, properly ſpeaking, than 
a continually repeated compreſſion, the effect whereof is 
to ſqueeze out from amongſt the buttery particles thoſe of 
Cheeſe and Whey mixed therewith; by which means the 
particles of Butter are brought into contact with each other, 
unite, and adhere together. 

Milk, whether ſkimmed or no, grows ſour of itſelF, and 
curdles in a few days. When it is newly curdled, the Checſe 
and Whey ſeem to be united, and to make but one mals : 


but i 


— 
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but theſe two matters ſeparate ſpontaneouſly from each other, 


with the greateſt eaſe, and in a very ſhort time. 
The acidity, which Milk naturally contracts in the ſpace 
of a few days, muſt be conſidered as the effect of a fer- 


menting motion, which diſcovers in that liquor an Acid 


that was not perceptible before. This, properly. ſpeaking, is 
an acetous fermentation, which Milk paſſes through in its 
vn putrefaction; and it ſoon follows, eſpecially if the 
Mi k be expoſed to a hot air. 
If, inſtead of leaving Milk to grow ſour and curdle of it 


| ſelf, an Acid be mixed therewith, while it is yet ſweet and 


newly milked, it immediately coagulates; j which gives rea- 
ſon to think, that its curdling naturally is the effect of 


the Acid, which diſcovers itfelf therein as it grows ſtale. 


The coagulation of Milk may alſo be conſiderably acce· 


lerated, by ſetting it in a ſaad-bath gently heated ; or by 


mixing therewith a little of what, in the language of the 
Dairy, is called Runnet ; which is — but ſome curdled 
and half-digeſted Milk taken from the ſtomach of a Calf: 

or both theſe methods may be employed at once, which will 
produce the effect ſtill more expeditiouſly. 

It is not difficult to find out the cauſe of wet effects. 
The Runnet, which is Milk already curdled and grown ſour, 
is an actual ferment to ſweet Milk, diſpoſing it to turn four, 
much more readily ; for though Milk, when thus haſtily 
eurdled by the Runnet, hath not a manifeſtly acid taſte, yet 
it is certain that this Acid begins to exert itlelf, The proof 
thereof is, that, being expoſed to the ſame degree of heat 
with Milk equally new, that is not mixed with this fer- 
ment, it turns ſour much ſooner. As to the effect of heat 
in coagulating Milk, there is nothing extraordinary in it : 
we know how much it promotes and accelerates all fermen- 


tative motion. The whole of this perfectly agrees with hat 


we ſaid before concerning fermentation. 
Fixed Alkalis alſo coagulate Milk; but at the ſame time 


they ſeparate the Whey from the Cheeſe, which floats on | 


the liquor in clots. ey give the Milk a ruffet-colour in- 


clining to rev which may ariſe from their attacking che far | 


part. 
"The ſeparation of Milk into Butter, Cheeſe, and Whey, 
is a kind of imperfect analyſis thereof, or rather the begin- 


ning of one. In order to render it complete, we muſt exa- 


mine each of theſe ſubſtances ſeparately, and find the prin- 


ciples of which they conſiſt. This we thall endeavour to do 


PRO- 


in the following proceſs. 
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Butter analyzed by Difiillation. 


No a glaſs retort put the quantity of freſh Butter you 
intend to diſtil. Set the retort in a reverberatory; apply 
a receiver, and let your fire be very gentle at firſt. The 
Butter will melt, and there will come over ſome drops of 
clear water, which will have the peculiar ſmell of freſh But- 
ter, and ſhew ſome tokens of Acidity. If the fire be in- 
creaſed 2 little, the Butter will ſeem to boil : a froth will 
gather on its ſurface, and the phlegm, ſtill continuing to 
run, will gradually come to ſmell juſt Jike Butter clarefied 
in order to be EET Its Acidity will be ſtronger and 
more manifeſt than that of the firſt drops that came over. 
Soon after this, by increaſing the fire a little more, there 
will riſe an Oil, having nearly the ſame degree of fluidity 
as fat Oils; Þur 5 it will grow thicker as the diſtillation ad- 
vances, and at laſt will fix in the receiver when it cools, It 
will be accompanied with ſome drops of liquor, the Acidi- 
ty whereof will always increaſe, while its N decreaſes, 
as the diſtillation advances. 
_ While this thick Oil is diſtilling, the Butter . in 5 
retort, which at firſt ſeemed to boil, will be calm and ſmooth, 
without the leaſt appearance of ebullition ; ; though the heat 
be then much greater than when it boiled. Continue the 
diſtillation, conſtantly. increaſing the fire by degrees as you 
find it neceſſary for the elevation of the thick Oil. This 
Oil, or rather this kind of Butter, will be at laſt of a ruſſer- 
colour. There will riſe along with it ſome white vapours 
exceeding fharp and pungent. : 
W ben you obſerve that nothing more comes over, though 
the retort be quite red-hot, let the veſſels cool, and unlute 
chem. You will find in the receiver an aqueous acid liquor, 


2 fluid Oil, and a kind of: fixed brown Butter. Break the 


retort, and you will find therein a charred matter; the ſur- 
face of which, where it touched the glaſs, wal be of A ſhin- | 
ins black, and have a fine d 1 as 


OBSERVATIONS. 


Tax analyſis of Butter proves that this ſubſtance, which 
1s an oily matter in a concrete form, owes its conſiſtence ta 


| che Acid Wa with which the oily part is combined: that 
is, 


it 


85 ; 


* 


is, it follows the Es rule e Dec mentioned above 
in treating of other oily compounds; the conſiſtence whereof 


we ſhewed to be ſo much the . firmer, the more Acid they; 


contain. The firſt- portions of Oil that come over in the di- 


ſtillation of Butter are fluid, becauſe a pretty conſiderable 


quantity of Acid roſe before them, which being mixed n 

the phlegm gives it the Acidity we took notice of. LE 
This Oil, being freed. from its Acid, and by that Doha 

rendered fluid, riſes firſt; becauſe it is by the ſame means 


rendered lighter. The kind of Butter that comes over aſter- 


wards, though it be fixed, is nevertheleſs far from having 
the ſame conſiſtence as it had before diſtillation ; becauſe it 
loſes much of its Acid in the operation. This Acid is what 
riſes in the form of white vapours. Theſe vapours are, at 


leaſt, as pungent and irritating as the Sulphureous Acid or 


Volatile Alkalis: but their ſmell is different: it hath a re- 
ſemblance, or rather is the ſame, with that which riſes from 
Butter, when it is burnt and browned in an open veſſel. But, 
when concentrated and collected in cloſe veſſels, as in the 
diſtillation of Butter, they are vaſtly ſtronger: they irritate 


the throat ſo as to inflame it; they are exceeding ſharp and 


pungent to the ſmell, and are ſo hurtful to the eyes that they 
uickly inflame them, as in an ophthalmy, and make them 
ed abundance of tears. The great volatility of this Acid- 
is entirely owing to a portion of the phlogiſton of the But 


ter with which it is ſtill combined. 
It may be aſked why, Butter, or the oily part of Milk which: : 

hath the conſiſtence of a fixed Oil, is more replete with an 

Acid than the Oils of the vegetables whereof the Milk- was 


formed; as theſe Oils are almoſt all fluid, which indicates 
their containing leſs Acid before than after they were digeſt- 


ed in the body of an animal. This muſt appear the more. 
extraordinary, becauſe the Acid contained in the liquors of 
animals is ſheathed and imperceptible, and conſequently in- 


capable of combining with the Oils of vegetables fo as wo 
15 them this conſiſtence. | 


think it will be caſy to give a ſatisfaCtory anſwer to this. 
queſtion, if it be conſidered, that rhe Oils, which exiſt in the 


vegetable juices whereof the Milk is formed, are far from be- 


ing combined with the whole Acid of thoſe vegetables; be- 
cauſe there is hardly a plant that doth not yield a great deal 
of Acid, even without the help of fire. Now, there is rea- 
ſon to think, that one of the prineipal effects of digeſlion is, 
to combine and unite this Acid, with the oily parts of vege- 


tables, more intimately. than 1 it was Seer . hs 
The 
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The further we advance in the analyſis of animals, the 
more we ſhall be convinced, that, in the different elabord- 
tions, which vegetable ſubſtances undergo in order to their 
being changed into the nutritious juices of animals, nature 
employs all her powers to expel, deſtroy, or at leaſt, weak- 
en and blunt the Acids, ſo as to render them abſolutely im- 
perceptible. One of the beſt means by which ſhe can effect 
this, is the combining and uniting them intimately with the 
otly parts: and this operation ſhe probably begins in dige- 
ſtion. She gets rid of moſt part of the Acids contained in 
the aliments, by thus uniting them with the Oils contained 
in thoſe aliments. Hence ariſes the conſiſtenee of Butter; 
which is the fat part of Milk, that is, of a liquor halfachang - 
be e Ec 24ers 12 TH HOP RT Wok Eg? 
This explication furniſhes us alſo with the reaſon! why A. 
 eids agree fo ill with people of weak and delicate conſti- 
tutions. The motion and heat in their bodies is not ſuffi- 
cient to effect a due combination of the Acids with the Oils: 
Hence it comes to paſs, that, during and after digeftion; 
they find in their bowels the bad effects of thoſe Acids, in 
the diſorder commonly called the Heart. burn. Hence alſo 
it is that ſuch people receive great benefit from the uſe of 
Abſorbents, which uniting with the Acids neutralize them,; 
and relieve nature when ſhe has not ſtrength enotigh herſelf 
erer 
To return to our analyſis of Buttet: we took notice in the 
Proceſs that Butter ſeems'to boil with a very moderate heat at 
the beginning of the diſtillation, and that in the courſe of 
the operation the ebullition ceaſes entirely, though the heat 
be then greatly increaſed; which is contrary to the general 
rule. The reaſon is, that butter, though a ſeemingly homo- 
genedus mals, contains nevertheleſs fome particles of Cheeſe 
and Whey. The particles of Whey, being much the light 
eſt; endeavour; on the firſt application of heat, to extricate 
themſelves from amongſt the particles of Butter, and to riſe 
in diſtillation. Thus they form the drops of acidulated 
phlegm which come over at firſt, and, in ſtruggling to get 
free, lift up the buttery parts; or actually boil, which occaſi- 
ons the ebullition obſervable at the beginning of the proceſs. 
When they are once ſepatated, the melted Butter remains: 
calm and ſmooth without boiling. If you want to make it 
bail you muſt apply a much greater degree of heat; Which 
you cannot do in cloſe veſſels, without ſpoiling the whole 
operation: becauſe the degree of heat neceffary for that pur- 
_ poſe would force up the Butter in ſubſtance, which woels 
| | : . 1 
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bad over into the aac iu 'any'd 
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e ee 3 Tech. ard mies With Freſh Bur- 
W they alſo ſeparate at the beginning of the diſtillation, 


when the Butter is melted, and gather ori its ſurface in a 
ſcum: Theſe rams of Cheeſe and Whey, which are he- 


p to make it ſpoil Aae And 


ny, t0 Butter, hel 
for this reaſon thoſe who want to keep Butter a long time, 


without the uſe of ſalt, melt it; and thereby evaporate the 
aqueous parts. The lighteſt portion of the particles of Cheeſe 


riſes t6'the ſurface; and is ſkimmed off; the reſt remains at 
the bottom of the veſſel; from which the Burrer'is' cafily ge- 


parated, by decanting i it while it is yet fluid. 

Butter may alſo be diſtilled; by incorporating mid ſome 
additament which will yield no principle itſelf, nor retain any 
of thoſe 'bf the Butter. I have diftiled-it in this manner 
with — additament of fine ſand: the operation ſucceeds 
on , ts fooner finiſhed, and more eaſily conducted: but 

oſe to deſcribe here the manner of Join it without ad» 
ditamenty becauſe the ſeveral changes, Sick the Butter un» 


8 in the retort dating the operation may be better ob- 


If 1 Fo del re to convert the Butter wholly Into: Oil, you 
mult take the fixed matter you find in the receiver, and di- 
ſtil it once more, or bftener, according to the degree of 
fluidity you want to give it. The caſe is the ſame with this 
matter as with all other thick Oils, which, the oftener they 
are diſtilled; grow always the more fluid, becadiſe in every di- 
ſtillation they are ſeparated from part of the Acid, to which 


alone they o owe their confiſtence, ki 


nn * e * 


is 1.0 curd oh. Milk e zed 0 | latin. : 


jo 


edit Na of all its Whey, and even ſqueezed it in 
a linen cloth to $ all its moiſture Diſtil it as you did 
Butter There will come over at firſt an acidulated phlegm, 
ſmelting like Cheeſe or Whey. As the diſtillation advances, 
the Acidity of this pblegm will increaſe. 


When it begins to run but very ſlowly raiſe your” fire. 


There will come. over 2 Tre Oil, what pa” 
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tie. Continue the diſtillation, ſtill increaſing the fire by de- 
Erees as occaſion requires. The Oil and acid Phlegm will 
continue to riſe; the Phlegm growing gradually more acid, 
and the Oil deeper coloured, and more empyreumatic. At 
laſt, when the retort is almoſt red-hot, there comes off a 
ſecond black Oil, of the conſiſtence of Turpentine, very 
empyreumatic, and ſo heavy as to ſink in water. In the 
ketort wall goon a conſiderable quantity of charred matter. 


DER OBSERVATIONS. +» 


1 els, e till no more Whey will 
SR from it, is not entirely freed thereof; and for this rea- 
fon we directed it to be preſſed in a linen cloth, before it 
be put into the retort to be diſtilled. Without this precau- 
tion, the remaining Whey would rife i in a conſiderable quan- 
tity. on the firſt application of heat; and, inſtead of —— 
ing the Curd only, we ſhould at the ſame time analyze the 
Whey alſo. This is to be underſtood of green Curd and 
; new-made 3 for, if 1 it be ſuffered to grow old, it will 

at length dry of itlelf; but then we- ſhould not obtain from 
it 1 — by diſtillation ; as it corrupts and be- 

gins to grow putrid after ſome time, eſpecially if it be not 
mixed with ſome ſeaſoning to preſerve it. | 

The firſt Phlegm that riſes in this diſtillation, as in that 
of Butter, is a portion of the Whey that was left in the 

Cheeſe, notwithſtanding its being well preſſed. This 
Phlegm grows gradually more acid, being the vehicle of the | 
2 of the Cheeſe, which are l up along with it by 
the fire. 

The Acid obtained from this matter is leſs in quantity, 
and weaker, than that of Butter : and accordingly eh Oil 
diſtilled from Cheeſe is not fixed like that of Butter. | 
is remarkable that the laſt empyreumatic Oil, which 3 is as 
thick as Turpentine, is heavier than water: a property which 
it probably derives from the quantity of Acid it retains. 

The quantity of charred matter, which remains in the 
tetort after the diſtillation, of, Cheeſe, is much greater than 
that left by Butter; 1 which proves that the former contains a 
much greater quantity of carth.. "Theſe coals are exceeding 
difficult to burn and reduce to aſhes. I haye kept them reds 
Ba in the open air, and in a very ſtrong fire, about ſix 
Hours, continually ſticring them, in order to bring the unde F 

xts. to the ſurface, that they might be burnt, yet Lage" 
not conſume them entirely. w THE, even deflagrated aſte 
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varonATE n e Ad 18 
dryneſs in a balneum mariæ; and diſtil the extract, or 


3+ 


teſiduum, ina; retort ſet in a reverberating turnace, with 


degrees of ſire, according to the general rule. At firſt ſome 
Phlegm will come over; then a lemon; coloured acid Spirit 3 


and afterwards a pretty thick Oil. There will remain in 


the retort a charred matter, which being expoſed to the air 
grows moiſt.” Lixiviate it with rain water, and evaporate 


the lixivium : it will yield you eryſtals of Sea: ſalt. Dry the 
charred matter, and burn it in the open air with a ſtrong fires 


till it be reduced into aſnes. A lixiviuin of cheſe aſhes will 
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#15 *h. aa ei Bigg . 
Mix, as was Laid before, apres naturally and 3 
taneouſly into three ſorts of ſubſtances,” the analyſes whereof 


being put together make a complete analyſis of this animal 


liquor. I know no Author that hath delivered the analyſes 
of Butter and Cbeeſe; ſo that the proceſſes here given for 
analyzing theſe two ſubſtances are taken from the experi- 
ments I thought proper to make, in order to obtain the ne- 
ceſſary lights in this matter. As for the analyſis of Whey, 


it is taken from one of Mr. Geoffroy's Memoirs, containing 
experiments on ſeveral animal ſubſtances, Which was pub- 
liſhed in 1732. It is there ſo. particularly and ſo well de- 


{cribet, that it was needleſs for me to attempt it aner. 
It will appear, on examining the three analyſes of the ſub- 


| — whereof Milk conſiſts, that none of them yields a 


Volatile Alkali: which I think very worthy, of notice; as 
it is, I believe, the only animal matter from which ſuch a 
Salt cannot be obtained. It is true, the milk of animals 


iht feed on vegetables may be conſidered as an intermediate 


liquor between vegetable — animal ſubſtances; as an im- 
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table nature: and we actually find that Milk almoſt alwayg 
hatb, at leaſt in part, the properties of thoſe plants with 
which the animals that yield it are fed. Yet, as it cannot be 
formed i in the body of the animal, without mixing with fe- 
veral of its juices that are entirely perfeCted, and become 
purely animal, it muſt appear ſtrange that the anaTyfis 1 there- 
of ſhould not afford the leaſt veſtige of that principle, which 
all other animal matters yield in the greateſt plenty, _ 
I imagine the reaſon af this may be found in the uſe to 
which Milk is deſtined. It is intended for the nouriſhment 
af animals of the ſame ſpecies with thoſe in whoſe bodies i 
is produced. Conſequently it ought. as much as ppſſible ta 
reſembie the juices of the ſood which is proper for thoſe a- 
| pimals. Now, as animals that live only on vegetables — 
not be properly nouriſhed by animal matters, lot which na- 
ture itſelf hath even given them an ayerfion, it is not ſur- 
priſing that the Milk of ſuch animals ſhould be free from 
any mixture of ſuch things -as are unſuitable to the young 
ones whom it is deſigned to nouriſh - There is reaſon there- 
fore to think that _ b. e the organs, in which 
the ſecretion-of Milk rmed, fo as to ſeparate it en- 
tirely from all the ee juices firſt mixed with it: — 
this 1 take t to be the principal difference between Milk an 
Chyle; the latter being peceſfarily blended with the faliva, 
the gaſtric and pancreatic quices, the bile and lymph, of the 
animals i in which it is formed. Hence it may be, conclud- 
ed, that, if a quantity « of Chyle could be collected ſufficient 
to enable us to analyze it; the analyſis thereof would differ 
from that of Milk, in this chiefly that it would yield a great 
deal of Volatile Alkali, of which Nilk, 3 as LY you: ach 
yields none -at all. F 

The fame thing probably rakes Phase in | carnivorous: ani · 
let It is certain that thoſe animals chuſe to eat the fleth 
of ſuch others only as feed upon vegetables; and that no · 
thing but extreme hunger, and the abſolute want of more 
agreeable food, will force them to eat the fleſh/of: other car · 
nivorous animals. "Wolves, which greediiy devour ſbeep, 
goats, &c. ſeldom eat Foxes, Cats, Polecats, &c. though 
theſe animals are not ſtrong enough to reſiſt them. Foxes, - 
Cats, and Birds of prey, that make ſuch terrible havock a- 
mong wild fowl, and other ſorts of game, do not devour 
one another. This being laid down, there is reaſon to think 
that the Milk of carniyorous animals is ſomething of the na- 
ture of the fleſh of thoſe animals that feed on . 
2nd with they chuſe- . aud det of W their 
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own fleſh ; as the Milk of animals that feed on vegetables ig 
analagous to the juice of vegetables, and -when analyzed 
3 Volatile nn omg ner other part: of theiy 
body does. 

"Bat whatever be the nature af: Milk, ms of hate in- 
gredients it de formed, it always contains the three ſeveral 
ſubſtances aboye · mentioned; namely, the fat, or Buttery 
85 1 ſo called, che Cheeſy, and the Serous part, 
the la ich we are now examining. It is, properly 
ſpeaking, the Phlegm of the Milk, and conſiſts almoſt en- 
tirely of water. For this reaſon it is proper to leſſen the 


quantity thereof conſiderably by evaporation, ſo that its r "Fo 


principles, being concentrated and brought nearer togeth 

may become much more ſenſible, 1 — is no danger of 
loſing any eſſential part of the Whey in the evaporation, i 
it be performed in the balucum marie, with ſuch à gentle 
beat as may carry off the aqueous parts only: this greatly 
ſhortens the analyſis, which will prove exceeding ' long! and 
tedious, if all the: water be diſtilled off in cloſe veſſels 
As Whey is chiefly the aqueous part of Muk, as faid 
above, it muſt contain all the principles thereof that are ſo- 
juble in water; that is, its ſaline and ſaponacenus parts. 
And accordingly the. analyſis thereof ſhews that it contains 
an Oil, rendered ly ſaponaceous by an Acid; chat is, 
made perfectly mi cible with water. This quality of the Oil 
contained in Whey appears from the perfect tranſparency of 
that liquor, which we know is the mark of a complete diſ- 
ſolution. In the diſtillation of Whey, the ſaponaceous at- 
ter contained therein is decompoſed; the faline part riſes 
firſt, as being the lighteſt; this is the Acid taken notice of 


b Which rendered it miſcible with water, comes over 
n its patural form, and doth not Poem ugh mix with the 
aqueou us part. W 34 8 Ls, 2 Yah 7 
Beſides the ſaponacequs matter; Whey contains alſo. ano- 
ther ſaline ſubſtance; namely, Sea- Salt i this is obtained by 
lixiviating the gaput mortuum left in the retort, which, be- 
cauſe of its fixedneſs, cannot riſe with the other principles in 
diſtillation. To this- Salt it is owing that What remains in 
the retort aſter diſtillation grows moiſt in the air; n we 
know: that Sea · ſalt thoroughly dried hath this property. 
The fixed Alkaline Salt, obtained from the caput 4 
burnt to aſhes, proves that Milk ſtill retains ſomething of the 
vegetable nature: for the following analyſis will ow us e 
Waere purely animal yield none at all. CH Fs P. 
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wi Bd analyzed.  Infanced in Bullets Bloods» 


75 2 . mariæ evaporate all — — * the; 
1 Blood that the heat of boiling water will carry off. There 
will remain an almoſt dry matter. Put this dried Blood in - 

to a glaſs retort, and diſtil with degrees of heat, till nothing 
more will come wer aden when the retort is quite red-hot, 
and ready to melt. A browniſh phlegm. will riſe at firſt: 
this will foon be 2 with a little Volatile Alkali, 
and then will come over a yellow Oil, a very pungent Vo- 
Iatile Spirit, a volatile Salt in a concrete form, which will 
adhere to the ſides of the receiver; and, at laſt, a black Oil, 
as thick as pitch. There will be leſt i in the retort a W 
—_— 3 eee no * rn Ka e 
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4 ne, 1 Shcarricd by the eluatlacion: into. * the 
parts of the animal body, and furniſhes the matter of all the 
ſecretions, muſt be conſidered as a liquor conſiſting of al- 
moſt all the fluids neceſſary to the animal machine: ſo that 
the analyſis thereof is a ſort of generalys ee — 
analyſis of an animal. 1 
Rload drawn from the body of an \ avidin. nfo by-5 —— 
veſſel, coagulates as it grows cold; and ſometime afterwards 
* coagulum diſcharges a yellowiſh Serum or lymph; and in 
midſt thereof ſwims = red part, which continues eur: 
died. Theſe two ſubſtances, when analyzed, yield nearly 
the ſame principles; and in that reſpect ſeemꝰto differ but 
little ſrom each other. Though the Serum of Blood be na- 
turally in a fluid ſorm, yet it bath alſo a great tendency-to 
_ coagulate, and a certain degree of heat applied to it, either 
by water, or by a naked fire, will curdle it. Spirit of Wine 
ba with this . . on it NG on: _ t as 


— 
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Blood, while circulating in the body of a healthy animal, 
and when newly taken from it, hath a mild taſte, which diſ- 
covers nothing like either an Acid or an Alkali; nor doth it 


ſnew any ſign of either the one or the other in Chymies - 


trials. When taſted with attention jt betrays forneching like 


A: -ſavour of Sea-ſaltz: becauſe it actually contains a little 
thereof, which is found in the charred matter left in dhe ng. | 


tort after. diſtillation, hen carefully examined. 


Me ſhewed that Milk alſo contains a little of this! — Ic ö 


enters the bodies of animals with the food they eat, which 


contains more or leſs thereof according ta its nature. It 


plainly. ſuffers. no alteration: by undergoing” the digeſtions, 
and paſſing through the ſtrainers, of the animal body, The 
caſe is the ſame with the other Neutral Salts which have A 
Fixed Alkali for their baſis: we ſind them unchanged in the 
juices of animals into whoſe: bodies they have been introdu- 
ced. They are incapable of combining, as Acids do, with 
the oily parts; and ſo are diſſolved by the aqueous fluids, of 
which nature makes uſe to free herſelf from thoſe Salts, and 


diſcharge them out of the body; as ſhall be ſhewn when "we 


come to ſpeak of Urine and Sweat. 

Blood, like all other animal matters, is, properly ſpeaks 
ing, ſuſceptible of no fermentation but that of putrefaction. 
Let it turns ſomewhat ſour before it putrefies., This ſmall. 
degree of acetous fermentation is moſt ſenſible in fleſh; and 
eſpecially in the fleſh of young animals, . as nn lambs, 
chickens, "NL. 


The quantity of} Son water, which Blood, in its natural 


ſtates contains, is very conſiderable, and makes almoſt ſeven 
eighths thereof. If it be diſtilled, without being firſt dried, 


the operation will be much longer; becauſe it wil be necei · 


ſary to draw off all this inſipid phlegm with a gentle fire. 
There is no reaſon to apprehend that, by drying Blood in 
open veſſels as directed, any of its other principles will be 
carried off with its Phlegm: for it contains no other ſub- 


ſtance that is volatile enough to riſe with the warmth of 2 


balneum mariæ. This may be proved by putting ſome un- 
dried Blood into a glaſs cucurbit, ſitting thereto. a head and 
receiver, and diſtilling, in a balneum mariæ, all that the 


heat of the bath, not exceeding the heat of boiling water, 


will raiſe: for, when nothing more will come over, vou will 
find in the receiver an inſipid phlegm only, ſcarce differing 


from pure water, except in having a faint ſmell like that of | 


Blood; wherein it reſembles all the phlegms that riſe ſirſt in 
diſtillation, wh 
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matters from which they were drawn. pet of the 
which remains in the cuturbit after this firſt diſtilla- 
Kor; being put into à retort, and diſtilled with a ſtronger 


5 fire, yields exactly the ſame principles, and in the ſame” pro- 


nz as Blood dried in open veſſels in the halneum niariæ: 


| fo that, if this Phlegm of Blood contain any principles, thy 


tity thereof is'fo ſmall as to be ſcarce perceptible, 
The Volatile Alkali that riſes with the Oil, when Blood is 


Siſtilled/it a retort with a degree of heat greater than that of 


boiling water, is either the production of the fire, or ariſes 
from the "typ — of an Ammoniacal Salt; of which it 

we ſhall ſee, when we come to treat of 
this awer ſubſtanee; that it is ſo extremely volatile as to ex- 
ceed, in that reſpect, almoſt all other bodies that we know : 


and therefore if this Volatile Alkali pre-exiſted formally in 


the Blood, uncombined with any other matter capable, in 
ſome meaſure, of fixing it, it would riſe at firſt almoſt ſpon- 
taneouſly, or at leaſt, on the firſt application of the gentleſt 
heat. We have an inftance of this in Blood, or any other 
animal matter, that is perfectly putrefied;” which contain. 
ing a Volatile Alkali, either formed or extricated by ue 

trefaction, lets go this principle when diſtilled, even before 


the firſt phlegm : or for this reaſon, when putrefied Blood | 


is to be analyzed, it muſt by no means be dried; like freſh 
Blood, before diſtillation ; for all the Volatile Alkali . 


by that means be diſfipated and loſt at once. 


The Volatile Alkali obtained from Blood that hath mot 
undergone puttefaction, affords matter of ſome ſpeculation. 
Indeed the ſeparation of this Salt from Blood requires a de- 


gree of heat, vaſtly greater than that "which is neceſſary to 


make it riſe,” when it is perfectiy formed and diſentangſed: 
and this gives room to think that it is the refult of a com- 
bination formed by the fire, during the diſtillation. But 

then this ſame degree of heat neither ſeparates nor forms 

any Volatile Alkali in a great number of plants, or in milk; 
as hath been ſhewn.” Let it cannot be ſuppoſed that the 
blood of animals, which feed only on thoſe plants or of 
milk, is any other than theſe very matters digeſted and ren- 
dered perfectiy animal ſubſtances : whence it muſt be cot!- 
cluded, that, when vegetable ſubſtances are converted into 
animal 3 tbey undergo ſuch alterations as rendet 
them capable of ing, when analyzed, a principle that 
was not diſcoverable in them befote. Now we know chat 
this ſame principle, that is, the Volatile Alkali, is the pro- 


5 of putrefaction, or, Which is. the ſame thing, of the 
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le laſt degree of fermentation: and this, I think, makes the 
a⸗ opinion of thoſe more than probable, who believe that tritu- 
er ration and mechanical motion are not the only cauſes, that 


» effect the converſion of food into an animal juice, but that © | 
73 fermentation hath a great ſhare in this change. Ir is true, : 
iT we do not find, in animal matters, any manifeſt token of an 
= Ardent Spirit, an Acid, or a Volatile Alkali; nor, conſe- 
5s _ quently, any ſubſtance that is an evident production of any 
of. of the three different degrees of fermentation: and yet, as 
5 ſubſtances perfectly animalized are exactly in the ſame ſtate 
it with vegetables that' have undergone the Art, and even the 
of ſecond, degree of fermentation, ſo that they are ſuſceptible 
"I of putrefaction only; (or, at leaſt, if they ſhew at firſt ſome. 
's faint tokens of acidity, they run immediately and rapidly in- 

n to complete putrefaction); it is nevertheleſs probable, that ve= 

n getable matters, in order to their becoming animal ſubſtances, 
. undergo certain changes and alterations, which have ſome 
N reſemblance with thoſe produced by fermentation. 

7 This opinion is further confirmed by two other analogies, 
i between animal matters, and vegetables advanced to the laſt 

i ſtage of fermentation ; which is, that they yield neither an 
re Eſſential Oil nor a Fixed Alkali: for the coal, that remains 
"8 in the retort after the diſtillation of Blood, being burnt in an 
1 open fire, diſcovers no Fixed Alkali in its aſhes, . 

d The want of a Fixed Alkali in animal matters ariſes from 
15 hence, that their Acid is nearly in the ſame ſtate with the 
ot Acid of vegetable matters which have undergone putrefac- © 
T tion; that is, it is ſo ſubtilized and attenuated, as to be fit 
i to enter into the combination of a Volatile Alkali, and is no 
0 longer ſo intimately united with the fixed earth as to produce 

Fs therewith a Fixed Alkali in the fire. | V 
— Though Blood and other animal matters afford no Fixed 
it Alkali, but, on the contrary, yield much Volatile Alkali, 
"YL it doth not therefore follow that all the Acid, which thoſe 
ts; WM !ubltances contained before they were analyzed, is employed 
e in the production of a Volatile Alkali. We ſhall. hereafter 
tl take notice of an animal matter which contains a great deal 
x of Acid: and, not to depart from our preſent ſubject, it doth 

12 not appear to me to be a ſettled point among Chymiſts, whes 
0 ther or no Blood, when analyzed, yields a portion manifeſt. 
er ly acid, and poſſeſſing all the properties of an Acid. 

at Mr. Boerhaave, with ſome other Chymiſts, makes no 
at mention of any Acid in his analyſis of Blood. Mr. Hom- 
55 berg, on the contrary, ſays * expreſly, that he conſtantly ob- 
e * Memoirs of the Academy of Sciences fot 1712. | a | ; 
ſt N „„ | tained 


tained an Acid from the Blood and fleſh of different ſorts of 
animals, of which be analyzed a great number. Mr. Boer- 
haave's authority is very reſpectable, and of great weight: 
on the other hand, Mr. Homberg's experiments are very 

concluſive, ſeem to be made with great care, and are all af- 
firmative. This apparent diverſity in the ſame analyſis, de. 
livered by theſe two great men, determined me to analyze 
Blood myſelf, and to examine ſcrupulouſly all 5 principles 
I could obtain from it. 

I therefore diſtilled ſome Bullock's Blood in a retort with 
degrees of fire. Some Phlegm came over firſt, and then a 
Volatile Spirit. I changed my receiver; and on increaſing 
the fire there aroſe, with the Volatile Spirit, a yellow Oil, a 
Volatile Salt in a concrete form, a ruffet liquor which fret. 
led ſtrong of Volatile Alkali, and ſeemed at firſt to be only. 
a Spirit impregnated with much of that Salt: at laſt came a 
very thick fetid Oil. 

In this brown liquor, which comes off towards the end of 
the diſtillation, Mr. Homberg affirms the Acid to be con- 
tained: but, as it certainly is replete with a Volatile Alkali 
alſo, he alledges that it contains, at the fame time, both a 

Volatile Alkali and the animal Acid; that theſe two Salts 
are diſtinct from each other, and not combined together in 
the form of an Ammonical Salt; that each of conſequence 
poſſeſſes its peculiar properties; and that this liquor is at the 
{ame time both Acid and Alkaline; that it efferveſces with 

Acids, and alſo changes the blue colours of plants to red. 

The Alkalline quality of this liquor is very evident, and. 
diſcovers itſelf in every Chymical trial; but the ſame cannot 
be ſaid of its Acid property. I dropped ſome of it on blue 
paper, the colour of which did not at firſt change in the leaſt, 
nor acquire the fainteſt ſhade. of redneſs. This experiment 
almoſt determined me to conclude that Mr. Homberg was 
miſtaken : but ſome time afterwards I perceived that the blue 

paper began to turn red where it had been wetted, and that 
the red colour grew deeper and deeper as the paper dried: 
and this convinced me, that this liquor actually contains an 
Acid, as Mr. Homberg aſſerted; but, that the Volatile Al- 
kali in this liquor, being much more copious than the Acid, 
had firſt entered the paper, and hindered the Acid from turn- 
ing it red as uſual; and that, as the Alkali evaporated, the. 
Acid began to act, and produce the cuſtomary effect. Hence 
we ſee that the Acid of Blood, though extricated by diſtillation, 
is not eaſily perceived at firſt, becauſe of the great propor- 
tion of Volatile . with which the * containing it 
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is impregnated. This is probably what prevented its being 
diſcovered: by ſeveral Chymiſts, who, it ſeems, did not a 
pet, its exiſtence, and therefore did not look for it. 

Mr. Homberg takes no notice of this little difficulty-in his 


Memoir: but he relates an experiment which might have - 


given occaſion to fuſpeCt it. It is in his analyſis of Human 
Blood. As the Acid in Human Blood is in leſs quantity, 
and leſs perceptible, than in the Blood of animals that live 


wholly on vegetables, he directs a ſecond diſtillation of the 


brown liquor, which contains at once both the Volatile Al- 
kali and the Acid, till very little thereof be left in the retort. 
This refiduum, ſays he, contains a very perceptible and diſtinct 
Acid. There is reaſon to believe, from Mr. Homberg's di- 
recting the ſaline liquor to be diſtilled again, that be did not 
find the Acid ſufficiently perceptible in it at firſt. Nowa 
Tecond diſtillation is a very good way to render it much more 
ſenſible. For though this animal Acid be volatile, the Vola- 
tile Alkali is ſtill vaſtly more ſo; and therefore if the liquor 
containing both theſe ſaline ſubſtances be diſtilled, the Vola- 
tile Alkali muſt needs riſe firſt, and leave the Acid alone, 


or almoſt alone, at the bottom of the retort. . This is rxactly 


the caſe in our experiment on blue paper; the operation he- 
ing here performed with a ſmall quantity, and much Pace 
expeditiouſly, as appears from our account of at. | 

It is not at all ſurpriſing that the Volatile Alkali aryl anĩ- 


mal Acid, though -confounded in the ſame liquor, ſhould 


not be united together and converted into a Neutral Ammo- 
niacal Salt. Mr. Homberg pretends that theſe two ſaline 
matters do not act upon each other, becauſe they are too much 
dephlegmated. The oily. parts, with which they are both 
loaded, may alſo contribute thereto: nor is this unprecedent- 
ed; the ſame thing being obſerved of the Acid aud the Vo- 
latile Alkali of ed —_ ſubſtances.. 

Mr. Homberg, juſtly ſuſpecting that there might be ſome 
difference between the condition of the Acid in the Blood of 


animals that feed altogether on vegetables, and that in the 


blood of thoſe that ſeed only on fleſh, examined likewiſe, by 


decompoſition, the Blood and the fleſh of ſome carnivorous 


animals. In theſe alſo he found an Acid; and it doth mot 
appear that he obſerved any great difference, in this reſpect, 
between their Blood and that of other animals. The differ- 
ence he found between the Blood of young, and that of grown, 
or old, animals, with reſpect to the Acid, ſeems, by his ac- 
count, to be more conſiderable; the Blood of the former 


containing much more of it than chat of the latter: and 


4D 2 | this 
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this is fo ER the more probable, as we know that the fleſh © 
of young animals grows ſour, ee it ins more ſenũ⸗ 
"Yy than that of old ones. 

Me ſhall conclude this head with: a remark concerning the 
management required in diſtilling Blood. When the opera- 
tion is advanced to a certain point, the matter contained in 
the retort often ſwells ſo as to ſtop the neck of that veſſel 
entirely, and by that means makes it burſt with an explo- 
ſion. To avoid this inconvenience, a very ſmall quantity of 
Blood muſt be put into the retort, and the fire muſt be go- 
verned very warily. I have alſo found that this accident may 
generally be prevented by mixing the Blood with ſome mat- 
ter that can afford no principle by diſtillation; unh as 3 
ed e or hne ang. 


P R O c x8 8 8 II. 
7 efh eb  nftanced in beef. 
NT an alembic or retort, placed in a ab 1 
ſome lean Beef, from which you have carefully ſeparat- 
ed all the fat. Diſtil till nothing more will riſe. 1 this 
firſt diſtillation a phlegm will come over, weighing at leaſt 
| Half che maſs of 2 4 diſtilled fleſh, In the rerort you will 
find a matter almoſt dry, which you muſt afterwards diſtil, 
with a naked fire, in a reverberating furnace, taking the 
uſual precautions. There will come over at firſt a little 
| phlegm replete with Volatile Alkali; then a Volatile Alkali 
in a dry form, which will ſtick to the ſides of the veſſel; 
and alſo a thick Oil. After the diſtillation there will be left 
in the retort a black, ſhining, light coal. Burn it to aſhes 
in the open air, and lixiviate thoſe aſhes : the water of the 


lixivium will have no Alkaline property, but will thew ſome 
tokens of its containing a little Sea · ſalt. | 


* 


 BSERVATIONS. bp 


Tuis analyſis of Beef is taken from a Memoir given in 
by Mr. Geoffroy i in 1730, the purpoſe of which was a Chy- 
mical examination of the meat commonly uſed to make 
-broth. The fleſh of an animal, as appears from the proceſs, 
yields much the ſame principles with its Blood: and it can- 
- pot be otherwiſe; becauſe it is formed all bf Ares of mate- 

rials rde by * el '# 
| Vale 
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Geoffroy obſerves, chat the firſt phlegm, . off 
9255 it in the halneum marie, produces a white precipitate 
in a ſolution of Corrofive Sublimate; which ſhews it to con- 
tain a little Volatile Alkali: but the quantity thereof muſt _. 
be very ſmall ; ſeeing the phlegm that contains it ſmells” 
only like beroch; and not like a Volatile: Alkali; one 9 
of which, we know, is capable of affecting the organ of 
ſmelling very ſenſibly. As to the Acid of fleſh, there is 
great reaſon to believe that it is -comditioned; exaRty like ww 


of Blood. 
he aſhes of the cop nonfat of fleſh, burnt! in an ; open | 
fire, attract the - moiſture of the air, as Mr. Geoffroy re- 


marks, and increaſe in weight, though they contain no Fix- 


ed Alkali. However, this is not at all ſurpriſing; ſince 
they contain ſome Sea ſalt, the known e whereod! is. 


to grow moiſt in the air. 


The fleſh of animals contains 8 matter that is ſoluble 


in water. Mr. Geoffroy examined ſeparately that part of 


fleſh which water is capable of diſſolving. With this view | 


he boiled four ounces of beef with three pints of water, in 


a very cloſe veſſel, and repeated the operation fix times with 


equal quantities of freſh water; in order to extract, as far as 


poſſible, all the Juices of the meat. Theſe broths he put 


all together, the laſt of them having but a faint ſmell of very 


weak veal broth : he evaporated them over a flow fire, fil- 
tering them towards the end of the evaporation, to ſeparate 
an earthy part; and there remained in the veſſel a moderate- 


ly ſolid extract, which ſoon grew moiſt in the air. This ex- 
tract, being analyzed, yielded a dram and two grains of Vo- 


latile Salt, which adhered to the ſides of the receiver; not 


in ramifications, as Volatile Salts uſually do, but in flat 
cryſtals, moſtly in the form of parallelopipeds. The Spirit 


and the Oil, which came over together after the Volatile 
Salt, weighed thirty-eight grains. Salt of Tartar being 
mixed with this Volatile Salt ſeemed to increaſe its ſtrength ; 


which gives room to ſuſpect that the latter contains an Am- 
moniacal Salt. 


The charred matter left in the retort whit but fr 1 


grains. Its lixivium gave ſome tokens of Sca-falt, by mak- 
ing a white precipitate in a ſolution of quick-ſilver. The 


maſs of fleſhy fibres, that was exhauſted by boiling, being 
dried and analyzed in the fame manner, yielded a Volatile 


Spirit, a Volatile Salt in a concrete form, which ſtuck to 


the ſides of the receiver in ramifications as uſual; and a 
thick fetid Oil. There now remained in the retort a 


charred 
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charred matter, which being burnt in the open air or not 

burnt, ſhewed not the leaſt ſi gu of its en any a 
matter. | 

This method of analyzing fleſh, by boiling it at, firſt i in 

4 Vater, in order to extract all that can be diffolved by this 

menſtruum, ſhews us that animal fleſh contains an Oil, 

which is in a ſaponaceous ſtate : for the extract made there- 

from, by water, yields in diſtillation a conſiderable quan-. 

tity of Oil, which was perfectly diſſolved in the water, while 

that extract was in the diluted ſtate of broth, and before 8 
was analyzed. 

It is remarkable that the Volatile Salt, yielded by then ex- 
tract of fleſh, is different from that which is obtained out of 
the fleſh irſelf, when nothing hath been extracted from it. 
This Salt, as Mr. Geoffroy obſerved, differs from the com- 
mon Volatile Alkalis in the form of its cryftals ; which 
made that Chymiſt juſtly conſider it as a Salt of a ſomewhat 
Ammomacal nature; a kind of Eſſential Salt of fleſh.  -: 

There is reaſon to think that this Salt, when diſſolved in 
the water in which we boil fleſh, is ſeparated therefrom, by 
the action of fire, with more eaſe than while it remains 
combined with the other principles, in the ſubſtance of the 
fleſn; that its ſeparation, in the latter cafe, requiring a greats 
er degree of heat, it is thereby decompoſed; and that the 
Volatile Alkali, which is obtained from fleſh diſtilled in the 
uſual manner, is only one of the parts . conſtituted the 
Ammoniacal Salt thereby decompoſed. 

The charred matter remaining, after hes aifiiDation os. 
fleſh firſt exhauſted by boiling, yields nothing faline ; be- 
cauſe the Sea-ſalt, which is the only Fixed Salt it could. con- 
rain, was diflolved by the water ber, with the matter of | 
the: extract. | 

Mr. Geoffroy Jkewiſe examined: what parts of fleſh Spirit 
* Wine is capable of diſſolving. For this purpoſe he took 
four ounces of Beef, dried in the balneum marie, poured on 
it an equal weight of well rectified Spirit of Wine, and leſt 
the whole in digeſtion for a conſiderable time. The Spi- 
rit extracted from the Beef a weak tincture, and ſeparated 
from it ſome drops of Oil: it acquired a brown colour, and 
2 faint ſmell. Mr. Geoffroy found, by ſeveral experiments, 
that the Spirit of Wine had taken up a portion of the Am- 
moniacal, or Effential, Salt of the fleſh. With reſpec to 
ide Oil, if any at all were diſſolved, it could be but very 
little; fax: that which the Spirit ſeparated, and which retained 
its 5 natural form, was certainly not diffolved : ſeeing i in w_ | 
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caſe it would not have been perceived, but would bown made. 
a, homogeneous Mee, to e _ the pt of. 
Wine. | | 
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N foe Bones | analyzed. Inflanced, in Ox-bones. 


UT into pieces the Books of a as of bert „ 

| ſeparating all the marrow. Put them into a retort, and. 
ail them in a reverberating furnace, as uſual. A phlegm 
will come over firſt ; then a Volatile Spirit, which will be- 
come ſtronger and ſtronger ; afterwards a Volatile Salt in a. 
dry form, with ſome Oil; and, laſtly, a black Oil, with a 
little more Volatile Salt. There will be left in the retort a 
charred matter, from which a little Sea ſalt may be extract- 
ed. Reduce this charred matter to aſhes, by burning it in 


the gr air. Theſe aſhes will give ſome light tokens of a- 


2 


N 


"He OBSERVATIONS. 


Tax analyſis of Bones proves that they conſiſt of che ſame 


principles with fleſh and blood; and the ſame may be ſaid, 
in general, of all matters that are truly animal, or that l 
* conſtitute any part of an animal. 

Nevertheleſs, we find in the aſhes of Bones ſomewhat of 
an Alkaline quality; ſeeing they make a red precipitate in a 


ſolution of Corroſive Sublimate : and . a true Fixed Alkali 
e aſhes are probably in 


cannot be obtained from them. The 
the ſame caſe with quick lime; which hath certain proper - 
ties of Alkaline Salts, though no Salt of that kind can be 
extracted from it. 

r. Geoffroy analyzed Bones in the ſame manner as he 
did lech; that is, he at firſt made a ſtrong decoction of them 
with water, and then examined and diſtilled apart the ex- 


tract afforded him by that decoction, and the Bones depriv- 


ed of that extract. On this ann he made two remarkable 
e 


The firſt is, that TTY yielded to boiling water their prin- 
ciples and their Volatile Salts, both ſooner and more copi- 


ouſly than fleſh did: for in the analyſis which Mr. Geoffroy 
made of ſeveral forts of fleſh, though he robbed them in a 


manner of all their Nye? by _— yet their dried fibres 


atter- 
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| afterwards yielded a conſiderable quantity of Volatile Salt; 
| whereas the Bones, of which he had made an extract by boll- | 
ing, afforded him but a very ſmall quantity thereof when 
analyzed. 
"The ſecond obſervation worthy of notice which Mr. Geof: 0 
froy made on his analyſis of Bones is this; the Salt, which, 
as was ſhewn in the analyſis of fleſh, was reſolved by the 
water wherein .he boiled the fleſh, and conſequently aroſe 
when he diſtilled the extract eb from that decoction, 
and eryſtallized in the form of parallelopipeds, took a quite 
different turn in the analyſis of Bones. None of it appear - 
ed in diſtilling the extract made by decoCtion, but aroſe in 
diſtilling the boiled Bones, that were exhauſted of almoſt all 
their other principles by the decoction with water. Theſe 
differences probably ariſe from the different contexture of the 
animal matters in which they are obſerved. 

This analyſis of Bones may ſerve as a pattern for analyz- 
ing all the ſolid parts of animals, ſuch as Soaring hoofs, | 
ivory, on | 


"a 
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Aimar Fat analyzed.  Inftanced in Mutton- Suet. i 


UT as much Mutton-Suet as you pleaſe into a claſs 
| retort, only taking care that the veſſel be but half-full; 
and diſtil with degrees of fire as uſual, A phlegm ſmelling f 
of the Suet will rife firſt, and ſoon grow very acid. After 
this ſome drops of Oil will come over, and be followed by a 
matter like Oil, in appearance, when it comes over; but it 
will fix in the receiver, and acquire a conſiſtence ſomewhat. . 
ſofter than Suet. This kind of Butter of Suet will continue 
to riſe to the end of the diſtillation; and there will be left in 
the retort a ſmall quantity of charred matter.. 
%%% ( 
TnouGH animal Fat be a fubſtance that hath paſſed 
through all che ſtrainers of the body; though it hath under- 
gone all the elaborations neceſſary to form an animal matter, 
and become itſelf part of the animal: it contains, neverthe- 
leſs, as its analyſis ſhews, principles differing greatly from 


. thoſe of all other animal matters: ſo that it- muſt oy — 
in ſome 9 by itſell. | — 
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It confiſts almoſt entirely of Oil: but this Oil is in a 


concrete form, and obſerves the general rule of all concreted. 


oily matters, which owe their conſiſtence wholly to the A- 
cid that is combined with them. The rule is evidently ſo 
general, that it extends even to the animal kingdom, where, 
in all other inſtances, Acids ſeem to be almoſt annibilated. 
All we ſaid above on the ſubject of Butter muſt be appli- 
ed here: for animal Fat, properly ſo called, and Butter, do 


not, in my opinion, differ ſenſibly from each other, with 


reſpect to their analyſis. And therefore there is great rea- 
ſon to believe, that what is Butter in Chyle, or Milk, be- 
comes Fat when fixed in the animal body. It is a kind of 
repoſitory, in which nature lays up and confines the Acid 
that is unneceſſary to the animal compoſition, and which ſhe 
could not any other way eliminate. e 

I made choice of Mutton-Suet for an inſtance of the ana- 
lyſis of Fat; becauſe this Fat, being the firmeſt of any, muſt 
contain a ſtronger and more perceptible Acid. 
When it is thus diſtilled, the part which remains fixed 
hath much leſs conſiſtence than the Suet had before; which 
ariſes from its having loſt part of its Acid. Repeated di- 


ſtillations will deprive it of a much greater quantity thereof, 


and ſo reduce it into an Oil that will always remain clear 
and fluic. 8 EN e Tp 
Not one particle of Volatile Alkali is obtained by diſtil-- 
ling Suet: but then the experiment will not ſucceed as it 
ought, "unleſs care be taken to free the Suet perfectly from 
all the membranes, and all the particles of fleſh and blood 
that may be mixed with it; for, if it ſhould be diſtilled 
without this precaution, thoſe heterogeneous matters mingled 
with it would yield a great deal of Volatile Alkali in diftil- 
lation; which might impoſe on the Artiſt, and make him 
think the Salt came actually from the Suet. Suet that hath 
been often melted, as the tallow, for inſtance, of which can- 
dles are made, is ſufficiently purified : of this I made uſe in 
my analyſis, and it yielded me no Volatile Alkali; at leaſt 


I could perceive none. 


In conclufion, all that hath been ſaid, on ſeveral occa- 
Hons, touching the properties of concreted oily matters, may 
be applied to Suet. I ſhall only obſerve here, that it is one 


thoſe that manifeſt no Acidity, and conſequently that in 
its natural ſtate it is not ſoluble in Spirit of Wine, and on- 
ly becomes ſoluble in that menſtruum by degrees, as its A- 
eid is extricated by repeated diſtillations : and on this ac- 
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count it ought to be claſſed with Bee e. War, and other oily 
compounds of that wand. | | \ 
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Eggs analyzed.  Inflanced in Pullet's Lops. 


5 Pi ſome Hen's Eggs in water, and boil them till bey 
u 


be hard. Then ſeparate the Yelks from the Whites. 
t the Whites into little bits; put them into a glaſs cucur- 
bit ; fit on a head and receiver; diſtil in a Balneum marie 
| with degrees of fire, raiſing it towards the end to the ftrong- 
eſt heat which that bath can give; that is, to the heat of 
boiling water. There will come over an aqueous liquor, or 
infipid phlegm ; the quantity whereof will be very conſider- 
able, ſeeing it 'will make about nine-tenths of the whole 
maſs of the Whites of the Eggs. Continue your diſtilla- 
tion, and keep the water in the bath conftantly boiling, till 
not a drop more of liquor will aſcend from the alembic. 
Then unlute your veffels. In the cucurbit you will find your 
Whites of Eggs conſiderably ſhrunk in their bulk. They 
will look like little bits of brown glafs, and be hard and 
brittle. 
Put this reſiduum into a glaſs retort, and diſtil, as aſhal, 
In a reverberating furnace with degrees of heat. There will 
come over a Volatile Oily Spirit, a yellow Oil, a Volatile 
Salt in a dry form, and, at laſt, a black thick Oil. There 
will be left in the retort a charred matter. 
Reduce alſo into the fmalleft pieces you can the hard Yelks | 
of the Eggs which you feparated from the Whites. Set 
them in a pan over a gentle fire: ſtir them with a ſtick till 
they turn a little brown, and diſcharge a ſubſtance like melt- 
ed marrow. Then put them into a new ſtrong canvaſs bag, 
and preſs them between two iron plates well heated ; 
whereby you will rr a conſiderable quantity of a ver. 
low Oil. 

Let what remains in the bag be diſtilled i in a retort ſet in 


a reverberating furnace: it will give you the fame on 
8 as you got from the Whites. | 


OBSERVATIONS. 


: or the two perfectly diſtinct ſubſtances that conflituny the 
E883 the Yelk contains the 1 8 of the my and is _ 
Tine 
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tined to hatch it: the White is to ſerve for the nouriſhment 
of the chick when it is formed. 


| Theſe two matters, though they contain the very fame : 


principles, yet differ conſiderably from each other; and 


chiefly in this, _ their g xg are not in the lame pro- 


portions. 
The White of an Egg contains ſo much Nam that it 


ſeems to conſiſt almoſt totally thereof. All the aqueous li- 


quor, obtained by diſtilling i it in the Balneum maria, is, pro- 
perly ſpeaking, nothing but pure water; for no Chymical 
trial can diſcover in it either an Acid or a Volatile Tkaliz 
or any very perceptible Oily part. And yet it muſt contain 
ſome Oil, becauſe the liquor that riſes laſt is a little bitteriſh 
to the taſte, and ſmells ſomewhat of empyreuma. Bur the 
principles from which it derives theſe properties are in too 
ſmall quantities to be diſtinctly perceived. 


If, inſtead of diſtilling the hard White of an er- wich 


a view to draw off the great quantity of water it contains, 


you leave it ſome time in an air that is not too dry, the great- 


eſt part of its moiſture ſeparates ſpontaneouſly, and becomes 


very ſenſible. In all probability this is the effect of a begin- 


ning putrefaction, which attenuates this ſubſtance, and 


breaks its contexture. The liquor thus diſcharged by the 
White of an Egg thoroughly diſſolves Gum-Reſins, and 


particularly Myrrh. If you deſire to diſſolve Myrrh in this 


manner, cut a hard-boiled Egg in halves; take out the Lelk; 


put the powdered Gum: Reſin into the cavity leſt by the 


Yelk ; join the two halves of the White; faſten. them toge- 


| ther with a thread, and hang them up in a cellar. In a few 


days time the. Myrrh will be diflolved by the moiſture that 


iſſues from the White of the Egg, and will drop into the 


veſſel placed underneath to receive it. This ae is 1mpro- 
Ph called Oil of Myrrh per deliguium. 
All the properties of the Whites of Eggs, as wel the 


principles obtained by analyzing them, are the ſame with 


thoſe of the lymphatic part of the blood; fo that there is a 
great reſemblance between theſe two ſubftaiices. * | 


As to the Yelk, it is plain from its analyſis that Oil is 


the predominant principle thereof. If the Yelk of an Egg 


be mixed with water, the Oil with which it is replete, and 


which is by nature very minutely divided, diffuſes itſelf 
through the whole liquor, and remains ſuſpended therein by 


means of its viſcoſity, The liquor at the fame time be- 


comes milk-white like an emulſion, d! is in fact a true ani- 
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© » In order to obtain the Oil of Eggs by expreſſion with the 


more caſe, care mult be taken to chuſe Eggs that are feven 
or eight days old; becauſe they are then a little leſs viſcous. 
Nevertheleſs, their viſcoſity is {till fo great that they will not 
ealily yield their Oil by expreſſion: and therefore, in order 
to attenuate and deſtròy entirely this viſcoſity, they muſt be 
| torrehied before they are put to be preſſed. 
The Oil of Eggs, like all other oily animal matter, ſeems 
analagous to the Fat Oils of vegetables. It hath all the pro- 
ies. that characteriſe thoſe Oils. Its colour is yellow, 
and it ſmells and taſtes a little of the empyreuma, occaßon- 
ed by torretying the Yelks. It is rendered ſomewhat leſs diſ. 
agreeable by being expoſed to the dew for thirty or forty 
nights, if care be taken to ſtir it often in the mean time. 
To conclude: all the principles, both in the Yelk and the 
White of an Egg, are the ſame as thoſe found in Blood, 
Fleſh, and all other matters that are perſeQly animal. 
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PROCESS 1. 


Dung analyzed.  Inftanced in Human Excrement. Mr. 
Hiomberg 'n Phoſphorus. 1 


* 


wb e w Hs. 


AKE any quantity you pleaſe of human Excrement, 

and diſtil it in a glafs alembic fet in the balneum ma- 
rig. You will obtain an aqueous, clear, inſipid liquor; 
which will nevertheleſs have a difagreeable odour. ” Having 
urged the diſtillation as far as is poſſible, with the heat of this 
- bath, unlute your veſſels, and you will find at the bottom of 
the cucurbit a dry matter, making about an eighth part only 
of what you put into it. Put this reſiduum into a glaſs re · 
tort, and diſtil in a reverberating furnace, with degrees of 
heat. You will obtain a Volatile Spirit, and a Volatile Salt, 
with a fetid Oil; and a charred matter will be left in the 
retort. e 72 i. 


OR 


Chap. 3. PRACTICE or CHTMISTRY. 


- 


1 OBSERVATIONS. 8 


Mr. HouzRRG Wade a great many parents on the 
dung of animals; concerning which he compoſed two Me- 


moirs publiſhed in the Academy's collection for 1711. That 


Chymiſt tells us, that, in diſtilling Excrement, he aimed 
not ſo much at diſcovering the principles of which it conſiſts, 
as he was deſirous to ſatisfy a friend of his, who had ear- 
neſtly entreated him to try whether he could not extract 


therefrom a clear Oil, having no bad ſmell; becauſe he had 
ſeen, as he ſaid, Mercury fixed into pure, Silver by ſuch an 


J 


Excrement a clear ſcentleſs Oil; but, in whatever way he 
applied it to Mercury, it produced no change in that metal- 


lic ſubſtance. However, as Mr. Homberg was a man of ſa- 


gacity, and knew how to improve every hint offered by his 


experiments, he made ſeveral curious diſcoveries on this oe- 


caſion; of which we ſhall give a conciſe account, after we 
have made ſome remarks on the principles obtained an 
Excrement by the method deſcribed in the proceſs. 
This ſuhſtance, conſiſting of matters ſubject to ae. 
tion, bath conſtantly a fetid ſmell, like that of all putrid 
matters; having been for ſome time confined in a warm, 


moiſt place, which we know promotes putrefaction, and e- 
ven quickly produces it. Let the analyfis thereof proves that 
it is not putrefied, or at leaſt not entirely ſo: for all putre- 
fied matters contain a Volatile Alkali perfectly formed and 


extricated; and, as this principle riſes with leſs heat than 
that of boiling water, it always comes over brit in diſtillation, 
Now we have ſeen that, with the heat of boiling water, it 
parts with nothing but an inſipid phlegm, containing no Vo- 
latile Alkali: a ſure proof that the fecal matter is not com- 
pletely putrefied. 

There is nothing remarkable in the Volatile Salt and: fe- 
tid Oil, which riſe with a degree of heat greater than that 
of boiling water. They are common productions, of which 


we have made frequent mention in ſeveral of the preceding 
analyſes; and therefore they need not now detain us from 


proceeding to give a ſummary account of Mr. Homberg' $ 
chief diſcoveries. . 
One of the methods by which Mr. Homberg nid 


to obtain from Excrement a clear Oil, without any bad 


ſmell, was to * its nr and RE parts, by filtering 
| "2M 


Mr. Homberg' s labour had the ufual fate of all enterpuiſes | 
of this nature He actually found the art of drawing from 
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it before he diſtilled it. For this purpoſe he diluted Excre- 
ment newly diſcharged with hot water, uſing a quart of 
« water to an ounce of feces. Then he let the mixture ſtand 
<< to cool, and, the groſs parts falling to the bottom, he 

* poured off the water by inclination. This liquor he fil- 
« tered through brown paper, and evaporated to a pellicle 
« over a gentle fire. There ſhot in it long cryſtals of four, 
<« five, and fix fides, which Mr. Homberg thinks may be 
& called the Eſſential Salt of Excrement. They reſemble 
C Halt-petre, in ſome meaſure, and deflagrate in the fire 
ce 

«c 

8 

cc 

cc 


© much like it; with this difference, that their flame is red, 


and they burn flowly ; whereas the flame of Salt-petre is 
white and very vivid: probably, ſays Mr. Homberg, be- 
© cauſe there is too much of an oily matter in the one, and 
leſs in the other. 
* Mr. Homberg Aiſtiled this Salt i in a galt retort wich 
4 degrees of fire, and at laſt with a very violent one. At 


_« firſt there came over an aqueous liquor, ſharp and acid, 


« which was followed by a brown fetid oil, ſmelling very 


“ ſtrong of empyreuma. This diſtillation "as attempted four 
4 ſeveral times; and each time the matter in the retort took | 


& fire, juſt when the Oil began to come off.” _ 
The Salt which Mr. Homberg obtained from excrement is 


| has remarkable. We ſhall have occaſion to ſpeak of it in 


another place, and ſhall only obſerve here, that its Nitrous 


—_— 


character is by no means ambiguous: its deflagrating on live 
coals convinced Mr. Homberg of its being a true Nitre. But 
its conſtantly taking fire in the retort, as oft as diſtilled, is a 
{ure proof that it is a Nitrous Salt: for Nitre only bath the 
property of thus taking fire in cloſe veſſels, and a, other 


combuſtible matters burn along with it. 


The proceſs by which Mr. Homberg at laſt obtained from . 


Excrement a clear oil without any bad ſmell is curious, and 


worthy of a place here; on account of the views and occali- 
ons of reflection which 3 it may open. 

„ Mr. Homberg having tried in vain, by diftilling Excre- | 
«© ment a great many different ways, to obtain from it ſuch 
« an Oil as he wanted, reſolved to employ fermentation, the 
ec effect whereof is to change the diſpoſition of the princi- 


I ples of mixts. With this view he dried ſome Exctement 


« in the water - bath, and, having pulverized it, poured 
et thereon fix times its weight of phlegm that had been ſe- 


* parated from it by diſtillation, and put the whole into a 
« Jarge glaſs cucurbit, covered with an inverted veſſel that 
t fitted * into it, and was | cloſe luted. 'This veſſel he ſet 
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« in a balneummarie for fix weeks, keeping up ſuch a gentle 
« heat as would not burn one's hand; after which he unco- 
« yeredthe cucurbit, and having fitted thereto a head and are- 
cc ceiver, diſtilled off all the aqueous moiſture in the halneum 
« marie with a very gentle heat. It had now loſt almoſt all 
« its bad ſmell, which was changed into a faint one. It 
« came over ſomewhat turbid, whereas it was very clear 
« when put into the cucurbit. Mr. Homberg found this 
« water to have a coſmetic virtue: He gave ſome of it to 
«« perſons whoſe complexion, neck, and arms, were quite 
« ſpoiled, being turned brown, dry, rough, and like a gooſe 
« ſkin: they waſhed with it once a day, and, by continuing 
« the uſe of this water, their Kin became very ſoft _ 
« white.” 

The dry matter, that remained] in the been of the cu- 
curbit after diſtillation, had loſt about a twentieth part of its 
weight; that is, of twenty ounces, put at one time into the 
cucurbit, ſomewhat leſs than nineteen ounces remained. 
Mr. Homberg ſuſpects that it was not fo dry when put into 
the cucurbit as when it was taken out. Perhaps alſo the ſpe· 
cies of fermentation which the matter underwent had attenu- 
ated and volatalized ſome part of it; ſo that it came over 
with the phlegm in' diſtillation. The turbidneſs of that 
phlegm, which was clear and limpid before, ſeems to coun» 


tenance this conjecture. 


«« The dry matter left in the cucurbit after the firſt diſt 
oc lation, had not the leaſt ſmell of feces: on the contrary, : 
« it had an agreeable aromatic odour; and the veſſel in which 
« Mr. Homberg had digeſted it, being left open in a corner 
« of his laboratory, acquired in time a ſtrong ſmell of 
« Ambergris. It is ſurpriſing, as Mr. Homberg juſtly ob- 


e ſerves, that digeſtion alone ſhould change the abominable 


« ſmell of Excrement into an odour as ag greeable as that of 
« Ambergris. | 
« This dry matter be powdered ary; ey put two 
« ounces thereof at once into a glaſs retort, that would hold 
« about a pound or a pound and half of water. This he di- 


4 ſtilled in a ſand-bath with a very gentle heat. A ſmall 


«« quantity of an aqueous liquor came over firſt, and then 
cc an Oil as colourleſs as ſpring-water. Mr. Homberg con- 
<« tinued the ſame gentle degree of heat, till the drops began 
* to come off alittle reddiſn; and than he changed the receiv- 
« er, ſtopping that which contained the clear Oil very cloſe 
« with a cork. Having carried on the diſtillation with a fire 
. 1 augmented, there came over 'a- conſiderable 
| G - e 
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« quantity of red Oil; and there remained in the retort a 
ec charred matter which burnt very readily.” 

The clear Oil, without any ill ſmell, which Mr. Hom- 
berg obtained from the fecal matter by this proceſs, was the 
very thing be was in ſearch of, and which he bad been af. 
fured would convert Mercury into fine fixed Silver: yet he 
ingenuouſly owns, that, whatever way he applied it, he could 
never produce any charge in that metallic ſubſtance. We 
ſhall now proceed to the other diſcoveries made by Mr. Hom- 
berg on this occaſion. 

In his attempt to obtile a cler Oil from Riorernetn, * 
diſtilled it with different additaments, and amongſt the reſt 
with Vitriol and Alum. He found that the matters left in 
the retort, when he made uſe of theſe Salts, being expoſed 
to the open air, took fire of themſelves ; that they kindled 
combuſtible matters; in a word, that they were a true Phoſ- 
phorus, of a ſpecies different from all then known. Purſu- 
ing theſe firſt hints, he ſought and found the means of pre- 
paring this Phoſphorus by a way much more ee, 
certain, and eaſy. His proceſs is this. * 

Take four ounces of Feces newly excreted: Mix ts. 
« with an equal weight of Roch-Alum coarſely powdered i 
| & put the whole into a little iron pan that will hold about a 
« quart of water, and ſet it over a gentle fire under a chim- 
« ney. The mixture will melt, and become as liquid as 
cc water. Let it boil with a gentle fire, conſtantly ſtirring 
« it, breaking it into little crumbs, and ſcraping off with a 
« ſpatula whatever ſticks to the bottom or ſides of the pan, 
« till it be perfeckly dry. The pan muſt from time to time 
56 be removed 805 the fire, that it may not grow red-hot, 
« and the matter muſt be ſtirred, even while it is off the 
„ fire, to prevent too much of it from ſticking to the pan. 
When the matter is perfectly dried, and in little clots, let 
'« it cool, and powder it in a metal mortar. 'Then put it again 
« into the pan, ſet it over the fire, and ſtir it continually. 
„ It will again grow a little moiſt, and adhere together in 
« clots, which muſt be continually bruifed and roaſted till 
they be perfectly dry; after which they muſt be ſuffered to 
& cool, and then be pulverized. This powder muſt be re- 
«« turned a third time to the pan, ſet on the tire, roaſted and 
« perfectly dried: after which it muſt be reduced to a fine 
« powder, and kept in a paper in a dry place. This! is ihe 
4 firſt or preparatory operation. 

„ Take two or three drams of this powder. Put it into 

« alittle matraſs, the b. of which will hold an ounce or 
; 6&6 an 
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tc an ounce and half of water, and having a neck about ſix or | 


« ſeven inches long. Order it ſo that your powder ſhall take 
«© up no more than about a third part of the matraſs. Stop 


* the neck of the matraſs ſlightly with paper: then take a 


& crucible four or five inches deep: in the bottom of the cru- 


„C cible put three or four ſpoonfuls of ſand : ſet the matraſs 
c on this ſand, and in the middle of the crucible, ſo as not 


« to touch its fides. Then fill up the crucible with ſand, fo 
“that the belly of the matraſs may be quite buried therein. 


« midſt of a little earthen furnace, commonly called a Stove, 


about eight or ten inches wide above, and fix inches deep 


« from the mouth to the grate. Round the crucible put 


T lighted coals about half way up, and when it hath ſtood 


« thus half an hour, fill up with coals to the very top of the 
« crucible. Keep up this fire a full half-hour longer, or 


&« till you ſee the inſide of the matraſs begin to be red. Then 


« increaſe your fire, by raiſing your coals above the cruci- 
« ble. Continue this ſtrong heat for a full hour, and then 
« let the fire go out. | : | | 


1 


At the beginning of this operation denſe fumes will 
« riſe out of the matraſs, through. the ſtopple of paper. 
« Theſe fumes ifſue ſometimes in ſuch abundance as to 
« puſh out the ſtopple; which you muſt then replace, and 


ce the fire without any fear of ſpoiling your operation. 
c When the crucible is ſo cold that it may be ſafely tak- 
te en out of the furnace with one's hand, you mult gradual- 
« ly draw the matraſs out of the ſand, that it may cool flow- 
« ]y, and then ſtop it cloſe with a cork. 

« Tf the matter at the bottom of the matraſs appear to be 
ce in powder when ſhaken, it is a ſign the operation hath 


« ſucceeded: but if it be in a cake, and doth not fall into 


« powder on ſhaking the matraſs, it ſhews that your matter 


e was not ſufficiently roaſted and dried in the iron pan, 
cc during the preparatory operation. 1 F 
Since Mr. Homberg, Mr. Lemeri the younger hath made 


> g 


a great many experiments on this Phoſphorus, which may 


be ſeen in the Memoirs of the Academy for 1714 and 1715. 
In thoſe Memoirs Mr. Lemeri bath ſhewn, that Excrement 


is not the only matter capable of producing this Phoſphorus 
with Alum; but that, on the contrary, almoſt all animal 


and even vegetable matters are fit for this combination; that 
2 5 | | | 4F TW: ; though 


« This done, place your crucible, with the matraſs, in the 


ce flacken the fire. The fumes ceaſe when the inſide of the 
« matraſs begins to grow red; and then you may increaſe 
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though Mr. Homberg mixed Alum in equal quantities only 
with the fecal matter, it may be uſed in a much greater pro- 
portion, and, in certain cafes, will ſucceed the better; that, 
according to the nature of the ſubſtances to be worked on, 
the quantity of that Salt may be more or leſs increaſed; and 
that whatever is added, more than the doſe requiſite for each 
matter, ſerves only to leſſen the virtue of the Phoſphorus, 
or even deſtroys it entirely: that the degree of fire applied 
muſt be different according to the nature of thoſe matters; 
and, laſtly, that Salts containing exactly the ſame Acid with 
that of Alum, or the Acid of thoſe Salts ſeparated from its 
baſis and reduced into Spirit, do not anſwer in the preſent 
operation: which ſhews, ſays Mr. Lemeri, that many ſul. 
phureous matters may be ſubſtituted for Excrement in this 
operation; but that there are no Salts, or very few if any, 
that will ſucceed in the place of Alum. Nevertheleſs, a 
Chymiſt, who lately communicated to the Academy a great 
number of experiments on this Phoſphorus, found that any 
Salt containing the Vitriolie Acid may be ſubftituted for 
Alum. | Een i 5 
This Phofphorus, made either by Mr. Homberg's or by 
Mr. Lemeri's method, ſhines both by day and by night. Be- 
fides emitting light, it takes fire ſoon after it is expoſed to 
the air, and kindles all combuſtible matters with which it 
comes in contact; and this without being rubbed or heated. 
Mieſſ. Homberg and Lemeri have given the moſt probable 
and the moſt natural explanation of the cauſe of the accen- 
fion and other phenomena of this Phoſphorus, What they 
ſay amounts in ſhort to what follows. W Ls | 
_ Alum is known to be a Neutral Salt, conſiſting of the 
Vitriolic Acid and a calcareous earth, When this Salt is 
calcined with the fecal matter, or other ſubſtances abounding 
in Oil, the volatile principles of theſe ſubſtances, ſuch as 
their Pblegm, their Salts, and their Qils, exhale in the ſame 
manner as if they were diſtilled; and there is nothing leſt 
in the matraſs, when thoſe principles are diſſipated, but a 
charred matter, like that which is found in xetorts wherein 
ſuch mixts have been decompoſed by diſtillatian, LN 
This remainder therefore is nothing but a mixture of A- 
lum and charcoal. Now, as the Acid of this Salt, which is 
the Vitriolie, hath a greater affinity with the phlogiſton than 
with any other ſubſtance, it will quit its baſis to unite with 
the phlogiſton of the coal, and be converted by that union 
into a Sulphur, And this is the very caſe; of which we 
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Chap. 3. PRACTICE e | CHYMISTRY. 353 
have certain proofs in the operation for preparing this Phoſ« 


phorus: for when, after the volatile principles of the oily, 


matter are drawn off, the fire is increaſed, in order to com- 
bine cloſely together the fixed parts that remain in the ma- 


traſs, that is, the Alum and the charred matter, we perceive 
at the mouth of the matraſs a ſmall blue ſulphureous flame, 
and a pungent ſmell of burning Sulphur. Nay, when the 

operation is finiſhed, we find a real Sulphur ſticking in the 
neck of the matraſs; and, while the Phoſphorus is Burning 
it hath plainly a ſtrong ſulphureous ſmell. It is therefore 


certain that this Phoſphorus contains an actual Sulphur; that 


is, a matter diſpoſed to take fire with the greateſt eaſe. But 
though Sulphur be very inflammable, it never takes fire of 
itſelf, without being either in contact with ſome matter that 
is actually ignited, or elſe being expoſed to a conſiderable de- 
gree of heat. Let us then ſee what may be the cauſe of its 
accenſion, when it is a conſtituent part of this Phoſphorus. 

We mentioned juſt now that the Acid of the. Alum quits 
its baſis, in order to form a Sulphur by combining with the 
Phlogiſton of the coal. This baſis we know to be an earth 
capable of being coverted into Lime; and that it is actually 
converted into 'Quick-lime by the calcination neceſſary to 
produce the Phoſphorus. We know that new-made Lime 
hath the property of uniting with water ſo readily, that it 
thereby contracts a very great degree of heat. Now when 
this Phoſphorus, which is partly conſtituted of the baſis of 
the Alum converted into Quick-lime, is expoſed to the air, 
the Lime inſtantly attracts the moiſture of which the air is 
always full, and by this means, probably, grows ſo hot as to 
fire the Sulphur with which it is mixed. Perhaps alſo the 


Acid of the Alum is not totally changed into Sulphur; ſome 
part thereof may be only half diſengaged from its baſis, and 


in that condition be capable of artracting ſtrongly the humi- 
dity of the air, of growing very hot likewiſe by imbibing 
the moiſture, and ſo of contributing to the accenſion of the 
Phoſphorus. fe HTC; ee Jo 0 8 

There is alſo room to think that all the Phlogiſton of the 


_ charred matter is not employed in the production of Sulphur 
in this. Phoſphorus, but that ſome part of it remains in the 


ſtate of a true coal. The black colour of the unkindled 
Phoſphorus, and the red ſparkles it emits while burning, ſuf- 
ficiently prove this. The explanation of the accenſion of this 
Phoſphorus, as here given by Meſſ. Homberg and Lemeri, 
is very ingenious, and in the main juſt; but yet, in my opi- 
nion, the ſubject deſerves a more thorough examination. 
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Human Urine analyzed. 


* 


Dor fome Human Urine into a glaſs Alembic; ſet it 
in a water-bath, and diſtil till there remain only about 


23 fortieth part of what you put in; or elſe evaporate the 


Urine, in a pan ſet in the balneum mariz, till it be reduced to 
the ſame quantity. With this heat nothing will exhale but 
an inſipid Phlegm, ſmelling however like Urine. The re- 
ſiduum will, as the evaporation advances, become of a dark- 


er and darker ruſſet, and at laſt acquire an almoſt black co- 


Jour. Mingle this refiduum with thrice its weight of ſand, 


and diſtil it in a retort ſet in a reverberating furnace, with 
the uſual precautions. At firſt there will come over a little 
more inſipid Phlegm like the former. When the matter is. 
almoſt dry, a Volatile Spirit will riſe. - After this Spirit, 
white vapours will appear on increaſing the fire; a yellow 
oily liquor will come off, trickling down in veins; and to- 

ether with this liquor a concrete Volatile Salt, which will 
Rick to-the ſides of the receiver. At laſt there will come 
over a deep-coloured fetid Oil. In the retort there will re- 
main a faline earthy reſiduum, which being lixiviated will 


yield ſome Sea-ſalt 


OBSERVATIONS. 


Unix muſt be conſidered as an aqueous : liquor replete 


with all the ſaline matters which are of no uſe to the body, 


either for nouriſhment or health : it is a lixivium of ani- 


mal matters, prepared by nature for diflolving and ſeparating 


from them all the unneceſſary Salts. It contains a very large 
quantity of almoſt pure phlegm, which evaporates with the 


heat of a water-bath. | 


"The reſidue of the Urine, from which this phlegm is ſe⸗ 
parated by the firſt diſtillation, though thereby rendered 


conſiderably thicker, doth not coagulate, or curdle in the 


leaſt, like Milk or Blood; which ſhews that it contains no 
parts analagous to thoſe of theſe two nutritious liquors. Vet 
it contains oily and ſaline parts, diſpoſed like thoſe of truly 
animal matters ; as appears from the Spirit, the Volatile 
Salt, and the Oil, obtained from it by diſtillationz which 
are, in every reſpect, perfectly like the ſame principles yield- 
ed by other animal ſubſtances. But, if the animal that 
1 | | =, 3 - 
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made the 'Urine took in with its food any of the Neutral 
Salts, which cannot be decompounded by digeſtion; that is, 


of. thoſe "chiefly which conſiſt of Acids and Alkalis, the 
_ Urine will contain, over and above the other parts of that ani - 


mal, almoſt all the Neutral Salt that entered into its body. 
Accordingly human Urine is replete with a+ conſiderable 
quantity of Sea-falt, becauſe men eat a great deal of it. It 


is found, after the diſtillation of the Urine, united with 
the caput mortuum left in the retort; becauſe, being of a 


fixed nature, it doth not riſe with the volatile geren in 


5 diſtillation. 


Beſides this Sea- FLY Urine contains. another Salt of 2 Gs 
9 nature, which cryſtallizes differently from Sca-ſalt. In 
this Salt, according to Mr. Marggraff 's experiments mention - 
ed on the ſubject of Phoſphorus, is contained the Acid ne- 
ceſſary to produce the Phoſphorus of Urine. There is rea- 
ſon to think that this Salt is a Sea - ſalt, diſguiſed by the fat 
matters with which it combines during its ſtay in the ani- 
oe bod 

e calls it the Eſſential Salt of 5 I 
you 1 to have it by itſelf, you muſt evaporate the Urine, 


with a gentle heat, to the confiſtence of freſh cream, filter 
it, and let it ſtand quiet in a cool place. | Cryſtals will 


at length ſhoot therein, and adhere to the ſides of the veſſel. 
Theſe cryſtals are the Salt you want: they are brown and 
oily. If you deſire to have them purer, you mult diſſolve 
them in warm water, filter the folution, and ſet it by to 
ſhoot. This operation repeated ſeveral times will render them 
clear and tranſparent. . Mr. Schloſſer, a young and very pro- 


miſing Chymiſt, is the laſt who hath made any experiments 


on this curious Salt of Urine. Thoſe who are deſirous of a 
particular account of its properties may conſult his- diſſerta- 
tion, printed at Leyden in 1753, as well as Mr. Marggraft's 


excellent Memoirs, printed among thoſe of che Academy of 


Berlin. 
The chief reſult of Mr. Schldſſer's experiments is, firſt, 
that this Salt may be obtained from recent Urine, and even 
in greater quantities than from putrid Urine, and that too 
in very little time: ſeeing it ee, . in e ee den | 
after due (evaporation. T 
Secondly, that this Salt is a Neutral Ameonizcal Salt, 
conſiſting of a Volatile Alkali, (which can never be extract- 
ed from it but in a liquid form, like that which is ſeparated 
from Urine by the addition of Lime); and of an Acid of a 
very ſingular nature, fe moſt remarkable property of which 
| | is, 


' 
. Fee e r eo eons N 1 
pay ; I —_ 5 ; 7 
nnn DAL af p "Oo Ar DS OL ERR — _ OE rn — ws rr 
An » 


o 


- 
PUT WR ER eprom rpms ” owes. RAT GN TER; 7 Os wth 


© OW Re OO NIN 35 Fo 
. 


598 ELEMENTS or rat Party) 


Is, its being fo fixed as to reſiſt the violence of fire, and 
turn into a fort of glaſs rather than exhale in yapours. This 
is that Acid which, according to Mr. Marggraff's experi- 
ments, forms the combination of Phoſphorus when united 


_ with the Phi>giſton. The other properties of this ſingu- 
| tar Acid are 


the principal objects of Mr. Marggraff's in- 


quiries. 


I, follows, in the third place, from Mr. Schloſſer's expe- 
timents, that this Acid, being combined to the point of ſa - 
. turation with a com mon Volatile | Alkali, forms a true, re- 


generated Salt of Urine; and that, by this union, the na- 
ture of the Volatile Alkali is ſo changed, that it cannot af- 


terwards appear by itſelf in a concrete form, but is always 
- Buid, like that which is extricated by the additament of 


lime. 


It Fixed Alkalis be mixed with freſh Urine, they imme- 
dliately ſeparate from it a Volatile Alkali; and, if the mix+ 


ture be quickly put into an alembic, and diſtilled, the firſt 


liquor that riſes. is a Volatile Spirit: or elſe a Volatile Al» 


kali in a concrete form will riſe firſt, provided the Fixed 
Alkali made uſe of be not liquid, and the Urine be de- 
Herein Urine reſembles other animal matters: for Fixed 


 Altalivproduce the ſame effect on them. This affords us 


good grounds for believing that all animal matters contain a 


Neutral Salt of an Ammoniacal/ nature, which the Fixed 


Alkali decompoſes, as it doth all other Ammoniacal Salts. 


Quick lime alſo extricates from Urine a Volatile Alkali, ſtill 


more quick and pungent than that which is ſeparated by a 
Fixed Alkali, and which conſtantly remains liquid without 
ever putting on à concrete form: and this is another proof 

of the exiſtence of the Ammoniacal Salt above-mentioned ; 


for quick lime hath juſt the ſame effect on Sal- Ammoniac, 
as we thall ſee in its place. Mr. Schloſſer's experiments, 


compared with thoſe now mentioned, ſeem to ſhew that the 

Urine contains ſeveral diſtinct ſorts of Ammoniacal Salts. 
Of all the liquors which animals afford, Urine putrefiey 
the moſt eafily, and by putrefaction parts with, or forms, 
the greateſt quantity of Volatile Alkali. If ir be diſtilled 
when putreſied, there comes over firſt a Spirit impregnated 


with much Volatile Alkali; then an aqueous liquor, which 


Van Helmont aſſures us is a medicine of wonderful efficacy 
an diſſolving the ſtone in the bladder. When all this water 


4s come over, and the remaining matter is almoſt dry, there 
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aſcends, on increaſing the fire, a yellow Oil, together with 
a Volatile Salt. 1 | Ss 


Aſter this there remains in the retort a black charred 
earthy matter, containing a great deal of Sea-ſalt. If this 


matter be calcined in the open air, in order to conſume its 


Phlogiſton, and be afterwards lixiviated, all the Sea-falt it con- 


tains may by this means be eaſily ſeparated; nothing but ita 


earth being left behind. This caput mortuum contains alſo : 
the materials proper for forming Kunckel's Phoſphorus ; and 
if, inſtead of calcining it in the open air, it be urged with 
a violent fire, in cloſe veſſels, it will yield a Phoſphorus: but 
then all the precautions recommended on the ſubje& of 
Phoſphorus muſt be uſed ; and, in particular, the caput mor- 
tuum mult be lixiviated before it be diſtilled, in order to free 
it from part of the Sea-ſalt contained therein; becauſe tob 
much of that Salt might defeat the operator, by, not only 
melting itſelf, but melting alſo the containing veſſel during 
the operation. ba 7 ee Fears Tm 
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volatil Allalis reflified and depurated. | 


2 . A 1X together the Spirit, the Volatile Salt, the Phlegm, 


and the Oil, obtained from any ſubſtance whatever. 
Put the whole into a large wide-mouthed- glaſs body, and 
thereto fit a head with a large beak. Set this alembic in a 
water-bath, lute on a receiver, and diſtil with a very gentle 
heat. There will aſcend a Spirit, ſtrongly impregnated with 
a Volatile Alkali, and a Volatile Salt in a concrete form, 
which muſt be kept. by itſelf. Then increaſe your heat to 


the degree of boiling water; whereupon, there will riſe a ſe- 


cond Volatile Spirit, ſome what more ponderous than the 
former, with a light Oil that will ſwim on its ſurface, and a 
little concrete Volatile Salt. Proceed till nothing more will 
riſe with this degree of heat. Keep by itſelf what came 
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over into the receiver. At the bottom of the cucurbit you 
will find a thick fetid Oil. VVV 
Into ſuch another diſtilling veſſel put the Spirit and Salt 
that roſe firſt in this diſtillation, and diſtil them in the bal- 
neum marie with a heat ſtill gentler than before. A whiter, 
purer, Volatile Salt will ſublime Continue the diſtillation 
till an aqueous moiſture riſe, which will begin to diſſolve the 
Salt. At the bottom of the veſſel will be left a phlegm, 
with a little Oil floating on it. Keep your Salt in a bottle 
well ſtopped. bes 1 


OBSERVATIONS. 


Ix the analyſis of any ſubſtance that yields a Volatile Al. 
kali, this Salt is generally found in the receiver, blended 


with the other principles of the mixt; which, aſcending from 


the retort in the form of liquors and vapours, diſſolve the 
Salt, or at leaſt moiſten it, and render it very impure. So 
that, if you deſire to have it without any mixture, recourſe 
muſt be had to a ſecond diſtillation, in order to ſeparate it 
from the heterogeneous matters with which it is confounded. 
It is of conſequence in this diſtillation to apply but a very 
weak degree of heat; becauſe on that depends the ſucceſs of 
the operation, inſomuch that, the leſs heat you employ to 
ſublime the Salt, the purer it will be. For, being far more 
volatile than any of the other principles with which it is 
mixed, it muſt evidently riſe by itſelf, if no more heat be 
applied than is juſt neceſſary to elevate it; ſuch a heat 
being much too weak to raiſe the Oil and phlegm with 
which it is blended. „„ | 
Nevertheleſs, whatever care be taken to govern the heat, 
it is not poſſible to hinder this Volatile Salt from carrying 
up ſome portions of the principles mixed with it; thoſe, to 
wit, with which it is moſt cloſely united, and to which it 
bath by that means communicated a ſhare of its volatility. 
For this reaſon it requires a ſecond rectification, which is 


performed in the ſame manner as the former. But, ſeeing it 


is more volatile and lighter after the firſt rectification than 
before, being thereby treed from part of the heterogeneous 
matters with which it was loaded, a {till leſs degree of heat 
muſt be applied in this ſecond rectification, „ 
The Oil with which the Volatile Salt is loaded, when but 
once diſtilled, is perceivable only by the yellow colour and 
weight it communicates thereto; becauſe it is cloſely united 
therewith, and in a perfectly ſaponaceous ſtate, This ap- 

| pears 


A 8 


fectly: every reCtification ſeparates from it ſome oily parti- 
cles: and if you ſhould reſolve to go on rectifying till you. 


ſealed. 


gle the Volatile Salt, which you intend to purify, with four 
times its weight of pulverized chalk, thoroughly dried, and 


exceeding pure and very white ; becaufe the chalk abſorbs 
_ moſt of its Oil, and frees it therefrom: He adds, that Vo- 


kali may be ſeparated by the intervention of a Fixed Alkali. 


can fi it to, and appears conſtantly the fame, from what- 
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pears from the facility with which Volatile Salts, even the : 
molt oily, diffolve in e without diſcovering in the ſolu- 
tion any ſeparation of the oily parts, and even without giv- 
ing it a milky colour. But, in the ſecond rectiflcation, this 
Oil becomes very perceptible; for it then ſeparates, in 3 

eat meafure, from oy wes: and remains at the bottom of 
the cucurbit, floating on the Fele, which 1 is alſo e 
from the Salt. 

The Salt is then whiter, more volatile, Ac purer; yet it 
is ſtill far from being brought to the utmoſt degree of puri- 
ty, even by this ſecond rectification. It requires a third, a 
fourth, and even many more reCtifications, to purify it per- 


can ſeparate no more Oil, there is reaſon to think this Salt 

would be-entirely decompoſed ; becauſe there is neceſſarily a 

certain quantity of Oil in its compoſition, without which it 

would not be à Volatile Alkali. You muſt therefore de- 

fiſt from” reQtifying it any further, when you find it very pr 
white, and very light; and hut i it up in bottles hermetically | 


It often happens chat volatile Salts, though of a beautiful 
white after rectification, grow yellow after being kept ſome 
time in cloſe bottles. This is occaſioned by the Oil they 
contain difengaging, and difcoyering itſelf by degrees.” 1 
remedy this inconvenience, Mr. Boerhaave propoſes to min- 


even heated; to put the mixture into a glaſs alembic, and 
itil it with a gentle heat. By this means the Salt riſes 


latite Salt thus purified may be kept à long time, and will 
retain all its whiteneſs. | | 

If a Volatile Alkali thus purified: be combined, to the | 
point of ſaturation, with an Acid, fuch as the Marine Acid 
for inſtance; the reſult of this union, 28 we (hall afterwards 
ſee, will de à Sal Ammoniac, from which the Volatile Al- 


A Volatile Alkali that bath paſſed through all theſe trials 
will then be in the higheſt degree of purity that Chymiſtry 


ever ſubſtance it was originally obtained: which proves that 
if Volatile Alkalis, extracted from different vegetable and 
animal ſubſtances, ſeem to differ from each other in ſome 

1 . . 3 
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reſpects, this can ariſe only from the 8 matters 
with which they are mixed; but that, at bottom, they are all 
conſtituted of one ſingle principle, which is coniantly the 
lame, and exactly alike in them all. 

It is of the laſt conſequence, on all occaſions where. a 
Volatile Alkali is to be diſtilled in a concrete form, to make 


uſe of ſubliming veſſels with very large necks, that it may 


have room enough to make its way to the receiver with eaſe; 
for otherwiſe it my choak up the en and _ the 
veſſels. 


** - 4 


PROCESS. II. 


2 ee combined with Aeide. - Ammoniacal 


Salts. Sal Ammoniac. 
O N a Volatile Spirit or Salt pour 3 any Acid 


whatever. An efferveſcence will ariſe, and be more 
or leſs violent according to the nature of the Acid. Go on 


adding more Acid in the ſame manner, till no efferveſcence 


be thereby excited, or at leaſt till it be very ſmall. The li- 
quor will now contain a ſemi · volatile Neutral Salt, called 
an Ammoniacal Salt; which may be obtained in a dry form 
by cryſtallizing as uſual, or by ſubliming it in cloſe FRIES 


after the ſuperfluous moiſture hath been drawn off. 


OBSERVATIONS. 


'VoLaTILE Alkalis have the ſame properties with Fixed 
Alkalis, fixity only excepted : ſo that a Volatile Alkali muſt 
produce an efferveſcence when mixed with Acids, and form 
therewith Neutral Salts, differing from each other in nothing 
but the nature of the Acid in their compoſition. | 

It muſt be obſerved, that, on this occaſion, the point of 
ſaturation 1s very difficult to hit; owing probably to the Vo- 
latility of the Alkali, which, being much lighter than the | 


Acid, tends always to poſſeſs the uppermoſt part of the mix- 


ture, while the Acid ſinks to the bottom: whence. it comes 
to pals, that the lower part of the liquor is ſometimes over- 


charged with Acid, while the upper part 1s ſtill very Alka- 8 


line. But it is moſt eligible that the Alkali ſhould predo- 
minate in the mixture; becauſe the exceſs of this principle 
eaſily flies off, while the moiſture i is evaporating, in order to 


the cryſtallization or ſublimation of the Ammoniacal Salt; 
— 
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which being only ſemi· volatile reſiſts the heat longer, and re- 
mains perfectly Neutral. 
If the Vitriolic' Acid be e e with a Volatile Alkali, 


a. the mixture diſtilled in a retort to draw off the ſuper- 


fluous moiſture, a liquor comes over into the receiver, which 
ſmells ſtrong of a Sulphureous Acid. Now, as the Acid 


of Vitriol never els pa ſulphureous, but when it is com- 
bined with an inflammable matter, this experiment is one of 
thoſe which demonſtrate that Volatile Alkalis contain a very 
ſenſible quantity of inſlammable matter, This ſame liquor 


taſtes of an Ammoniacal Salt; which proves that it carries 
up with it ſome of the Neutral Salt contained in the mix- 
ture. The reſt of this Salt, which is called Glauber' Secret 
Sal Ammoniac, or Vitriolic Sal Ammoniac, ſublimes into the 
neck of the retort. It is very pungent on the tongue; it 
crackles a little when thrown on a red hot ſhovel; and then 


flies off in vapours. | 


The Ammoniacal Salt hot by the Acid of Nitre aal 
bits much the ſame phenomena; but it requires greater care 
in drying and ſubliming it, becauſe it hath the property of 
detonating all alone, without the addition of any other in- 


flammable matter: and it wilb infallibly do ſo, if too ſtrong 


%. 


a fire be applied towards the end of the operation, when it 


begins to be very Ras This property of detonating by it- 
{elf it derives . the 
Volatile Alkali which ſerves for its baſis: and this is ano- 


inflammable matter contained in the 


ther demonſtrative proof of the exiſtence of ſuch an inflam- 


mable matter in the Volatile Alkali. This Salt 18 called 


Nitrous Sal Ammoniac. 


With the vegetable . of Videwas! for SE 


is formed an Ammoniacal Salt of a ſingular nature, and | 
which can ſcarce' be brought to a dry form. | 


| ! A Volatile Alkali, combined to the point of . 
with the Acid of Sea · ſalt, forms another Neutral Salt, which 
takes a concrete form either by ſublimation or cryſtalliza- 
tion. The cryſtals of this Salt are ſo very ſoft and 


perly called Sal Ammoniac. It is of great uſe in Chymiſtt 
and in manuſactures: but that which is daily conſumed in 


great quantities is not made in the manner above mentioned. 


It would come extremely dear if we had no other way of pro- 
curing it, but by forming it thus with the Acid of Sea - ſalt 


and a Volatile Alkali. This Salt, or at leaſt the materials 


of which it is formed, may be found in the fuliginoſities and 


Toots of moſt animal, and of ſome vegetable | ſubſtances. 
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ne, that 
a parcel of it looks like cotton or wool: This is the Salt pro- 
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The greateſt part of what we uſe comes from Feypt, hren 


vaſt quantities thereof are made. 
The method of preparing Sal Ame in Egypt was 
not known among us, till Mef. Lemaire and Granger, two 


of the Academy's correſpondents, gave in ſeveral Memoirs 1 
in which that buſineſs is deſcribed with great accuracy, 
from their own view on the ſpot. Their Memoirs inform 


us, that chimney-ſoot alone, without any additament, is the 
matter from which they obtain their Sal Ammoniac; that 


thoſe chimneys under which nothing is burnt but Cow's- 


dung furniſh the beſt Soot. Six and twenty pounds of that 
-Doot yield uſually fix pounds of Sal Ammoniae. 
The operation takes up about fifty, or two and fifty 
ce hours. "The veſſels in which they. put the ſoot are ballons 
of very thin glaſs, terminating in a neck of fiſteen or ſix- 
e teen lines long, and an inch in diameter: but they are not 
« all of the ſame ſize. The leaſt contain twelve pounds of 


ce Soot, and the greateſt, bfty ;- but they fill them only three 


e quarters hull, in order to leave room for the ſudlimatian 
« of: the Halt. 


The e dee in Which 3 place theſe ballops; N 


e of four walls, built in a quadrangular form. The two 


* front walls are ten, and the ſides nine feet long: but they 
4c are all five feet high, and ten inches thick. Within the 
$ quadrangle formed by theſe walls three arches run length- 
„ wile from end to end thereof, at the diſtance of ten inches 
% aſunder. The mouth of this furnace is in the middle of one 
< of its fronts, and of an oval form; two feet four inches 
« high, and ſixteen inches wide. | 

« The ballons he in the ſpaces beben the arches: of the 
% furnace, which ſerve inſtead of a grate to ſupport them. 
« Four of them are uſually placed in each interval; which 
« makes ſiateen for one furnace. They are ſet at the diſ- 
44 tance of about half a foot ftom each other, and ſecured 
<6 in their places with brick and earth. But they leave about 
« four inches on the upper part of the ballon uncovered, 
e with a view to promote the ſublimation, as they alſo do 
« fix inches of the inferior part, that the heat may the 
« better act on the matters to be ſublimed. Things being 


„ thus prepared they firſt make a ſire with ſtraw, which 
b they continue for an hour. Afterwards they throw in 


% Cow's-dung made up in ſquare cakes like bricks. (The 


1 want of wood in this eountry is the reaſon that they generally 


« make uſe of this fuel). Theſe cakes of dung add to the | 


66 ene the dre which mY continue in this manner 


* {oF 


© 


— 
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« for nineteen hours; aſter which they increaſe it bonſider- 
« ably for fifteen hours 1 and then they flacken it by 
6 er- ant ite. 


„ When the * contwiml in hs" veſſels begins to 


0 . grow hot, that is, after ſix or ſeven hours baking, it e- 


4 mits a very thick and illi ſcented ſmoke, which continues 
« for fifteen hours. Four hours after that, the Sal Ammo- 
« niac is obſerved to riſe in white flowers, which :adhere to 
the inſide of the neck of the veſſel; and thoſe who Have 
the direction of the operation take care, from time to 


< time, to paſs an iron rod into the neck of the ballon\ in 
« order to preſerve a paſſage through the ſaline vault, ſor 


« giving vent to ſome: blueiſh vapours, which conſtantiy iſ- 
C fue out of the veſſel during the whole operation. 

From this hiſtory of the preparation of Sal Ammoniat it 
appears that Soot, and particularly the Soot of animal mat- 


ters, either contains abundance of this Salt perfectly form- 
ed, and waiting only for ſublimation to ſeparate it there- 


from, or, at leaſt, that it contains the proper materials for 


forming it; and that during the operation, which is à kind 


of diſtillation of ae theſe materials combine together aud 

We ſhewed, in our mails of Booty allah this faber 
yields by diſtillation a great deal of Volatile Alkali; and 
this is an ingredient which makes at leaſt one-half of Sal 
Ammoniac. As to the other principle of this Salt, I mean 
the Marine Acid, this alſo muſt needs exiſt in Soot: but it 
is not ſo eaſy to conceive how it ſhould} eome there. 

It is very true that vegetable and animal ſubſtances, the 
only ones that produce Soot in burning, contain ſome por- 
tion Tak Sea-ſalt: but then this Salt is very fixed, and ſeems 
unfit to riſe with the Acid, the Oil, and the ſubtile Earth, 
of which the Volatile Alkali is formed. Therefore we 


muſt ſuppoſe either that its elevation is procured by the force 
of the fire, aided by the volatility of the matters that ex- 


hale in burning z or that, being decompoſed by the violence 
of the combuſtion, its Acid alone riſes with the other prin · 
ciples above-mentioned. Ihe latter ſeems probable enougk: 

for though in the common operations of Chymiſtry the bare 
force of fire doth nat ſeem ſufficient to decompoſe” Sca falt z 
yet the example of Sea · plants, which, before burning, con- 


tain this Salt in abundance, and whoſe aſhes contain ſcarce 
any at all, bot are replete with its fixed part, that is, with 


its Alkaline baſis, ſeems to prove that, when this Salt is in- 
Ger wiined with inflammable WOT it way de de- 
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ſtroyed by burning; ſo that its Acid ſhall deſert ins dats 
and fly off with the Soot. 


Before the exact method of procuring Sal Atmoniae was 


known, it was generally imagined that the manufacturers, 


mixed Sea-falt, and even Urine, with the Soot ; becauſe 
theſe two ſubſtances contain the principles of which this Salt 
' conſiſts. But, beſides that the contrary now certainly ap- 


pears from the above-mentioned Memoirs, it hath been ſhewn 
by Mr. Duhamel, who hath publiſhed: ſeveral Memoirs and 
experiments concerning the compoſition and decompoſition 


of Sal Ammoniac, from which we have partly taken what 
we have already ſaid on this ſubject, and which will furniſh 


us with ſome more curious obſervations; it hath been ſhewn, 
I fay, in the firſt of Mr. Duhamel's Memoirs, printed with 
thoſe of the Academy for 1735, that the addition of Sea- 


falt to the Soot, from which Sal Ammoniac is to be extract. 
ed, contributes nothing to irs production, and cannot increaſe 
its quantity. That alone, therefore, which was originally 
contained in the matters that produced the Soot, enters as a 
principle into the compoſition of Sal Ammoniac. We ob- 
ſerved alſo, in treating of the analyſis of Soot, that Mr. 
Boerhaave obtained from it a conſiderable eee of an _ 


monical Salt without any additament. 
Sal Ammoniac is ſometimes found perfectly e in the 


neighbourbood of Volcanoes. This Salt is probably produ- 


ced from the fuliginoſities of vegetable or animate matters con- 
ſumed by the fire of the Volcano. 1 
Sal Ammoniac is often impure, de it carries up abc 


jt, in ſublimation, ſome of the black charred: matter which 


ought to be left at the bottom of the veſſel : but it is eaſily 


purified. - For this purpoſe you need only diſſolve it in wa- 
ter, filter the ſolution, then evaporate and cryſtallize 3 by 
which means you will have a very white and very pure Sal 


Ammoniac. You may, if you pleaſe, ſublime it again in a 
cucurbit and blind head, with a fire not too briſk. Some of it 


will rife in the form of a light white powder, called Flowers 


of Sal Ammoniac. Theſe Flowers are no other than true Sal 
Ammoniac, which bath ſuffered no decompoſition; becauſe 


the bare action of fire is not capable of ſeparating the Acid 


and the Volatile Alkali, of which this Neutral Salt conſiſts. 
When you intend to decompoſe it, you mult uſe the means 
to be mentioned hereafter. Fo 


Though Sal Ammoniac be only ſemi-volatile; and requires 1 
A > canfderable heat to ſublime it, yet it hath the property of 
e up with it matten that are ey fixed and ponderous; 


4 ſuch 


! 
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ſuch, as metallic ſubſtances, and ſome kinds of earths. For: 


medicinal uſes we ſublime therewith Iron, Lapis Hæmatites, 


the Copper in blue Vitriol, &c. and then it takes diffetent 
names, as Martial Flawers of Sal Ammoniac, Ens veneris, 


and other ſuch denominations, . wh it borrows, from the 
matters deren with it. 5 i 


'P. R 0 c E 8 8 III. | 
; 0 5 | Saf Ammoniac decompounded by Acids... N 
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I NTO 2 . tubulated glaſs retort put a ſmall quantity 
of Sal Ammoniac in powder: ſet your retort in a fur- 
nace, and lute on a large ballon, as in the diſtillation of the 


ſmoaking Acids of Nitre and Sea-ſalt. Through the hole 


in your retort pour a quantity of Oil of Vitroil, or Spirit of 
Nitre, equal in weight to your Sal Ammoniac. An effer- 
veſcence will inſtantly follow. The mixture will ſwell, and 
diſcharge. white vapours, which will come over into the re- 
ceiver. Stop the hole in the retort immediately, and let the 
firſt vapours paſs over, together with ſome drops of liquor, 
which will diſtil without fire. Then put a few coals into the 
furnace, and continue the diſtillation with a very gentle heat; 


which however muſt be increaſed, little by little, till nothing 


more will come off. When the operation is finiſhed, you 
will find in the receiver a Spirit of Salt, if you made uſe of 
Oil of Vitroil; or an Aqua regis, it Spirit of Nitre was em- 
ployed: and in the retort will be left a faline maſs, which: 
will be either a Glauber's Secret Sal Ammoniac, or à Ni- 
trous Sal Ammoniac, according to the nature of the Acid 
ufa to een the Sal Ammoniac. 


OBSERVATIONS. 


| 
E 


Sar Ammoniac, which conſiſts of the Marine Acid unit 
ed to a Volatile Alkali, is, with reſpect to the Vitriolie and 
Nitrous Acids, juſt the ſame as Sea - ſalt is with reſpe& to 
thoſe Acids; that is, the Vitriolic and Nitrous Acids, hay- 
ing a greater aſſinity, than the Marine Acid, with Volatile 
as well as Fixed Alkalis, will decompound the Sal Ammo- 
niac, by expelling the Acid from its baſis, and aſſuming its 
place, juſt as they do with regard to Sea- ſalt. Moſt there- 
ae of. what was laid concerning the decompoſition of Sea - 
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fatt, and the diſtillation of its Acid, wy the two other Acids, 

muſt be applied here. + 5 
We ſhall only obſerve, iber, * che Add of Sat Am- 

moniae is to be diſtilled from! it by the interpoſition of the 


 Virriolic or Nitrous Acid, great care muſt be taken to put 


* 


but a very fmall quantity of this Salt into the retort; eſpe - 
cially if the Acids to be added are concentrated: for, as ſoon 
a5 they mia with the Sal Ammomac, a great efferveſoenee 
ariſes, and the mixture ſwells to ſuch a degree, that, unleſs 
the quantity in the retort be very ſmall, it may run over al- 
together into the receiver. It is alſo proper to take notice, 
that this operation admits of but a ſmall degree of heat, for 

two rraſons; firſt, becauſe the Acid of the Sal Ammoniac, 
being very eaſily diflodged by an Acid ftronger than itſelf, 
riſes alſo very eaſily; ſecondly, becauſe the Sal Ammoniac 
which is to be decompounded, as well as the Ammoniacal 
Salts which reſult from its decompoſition, are ſemi- volatile, 


and will ſublime in ſubſtance if they be expoſed to the ſmall- 


eſt exceſs of heat. Moreover, the Nitrous Sal Ammoniac 
would be in danger of taking fire and an. Haan... for a rea- 
en frequently mentioned above. 

The Natrous Sal Ammoniac may be eee | 
* as Sal Ammoniac, by the Virriolic Acid. But, as — 
Nitraus Acid contained in the Salt is the ſtrongeſt of all 


Leids next to the Vuriolic, no other Acid but this is able 


to expel it from its babs; in which reſpect this Salt reſem· 
bles Nitre. | 
Inſtead of conploying the Acide of Vitriol and Nitre to 
decompound Sal Ammoniac, we might i::ake uſe of Neu- 
tral Salts conſiſting of theſe Acids combined with metallic or 
earthy baſes: but then, as this decompoſition cannot be ef- 
feed without a greater degree of heat, there is reaſon to 
apprehend that ſome of the Sal Ammoniac would be thereby 


{ublimed, 0 it could be e qoromgr Ogg 


PROCESS Iv. 


Sal. e by - Hand Altalis. vu. 


Sal., Nn een f ine 


| L* e a glaſs dente or retort put Sal amweniee ng | 


Salt of Tartar, pulverized and mixed together in equal 
N * your veſſel in a proper furnace, and imme 
- diately 


ok, 0h: 
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diately lute on a large receiver. A. little volatile Spirit will 
aſcend; and a volatile Alkali, in a concrete form, very 


white and beautiful, will ſublime into the head, and come 


over into the receiver, in quantity near two thirds or three 
fourths of the Sal Ammoniac uſed. Continue the diſtilla · 


tion, increaſing the fire by degrees, till nothing more will 


ſublime. Then unlute the veſſels. Put up your Volatile Salt 
immediately into a vide · mouthed bottle, and ſtop it eloſe 
with a cryſtal ſtopple. At the bottom of the retort, or cus 
curbit, you will find a ſaline maſs, which, being diſſolved 
and eryſtallized, will form a Salt nearly cubical, having the 
taſte and other en 4 han + mee mare. n Febri- 
fugum eee endl 6 ar tet rt ig mn k 
„ 180 I 


1 OBSERVATIONS 


Fest ee ee of Sal Ae is * par of 
that in the preceding proceſs. In the former operation it 
was ſhewn that the Acid of Sal Ammoniac may be ſeparat - 
ed from its baſis, by applying to that baſis. a ſtronger Acid: 
in the preſent operation, on the contrary, the baſis of this 


Salt is ſeparated from its Acid, by preſenting to that Acid a 


Fixed Alkali, wherewith it bath a greater affinity than wh 
the Volatile Alkali which ſerves it for a baſis. 

The action of Fixed Alkalis upon Sal Ammoniac is 10 vi- 
gorous and ſudden, that, as ſoon as theſe two matters are 


mixed together, the Volatile urinous Salt ruſhes. out with 


great activity, eren without the help of heat; ſo that much 
of it will be loſt, if care be not taken to conſine the mixture 
immediately in thoſe veſſels by mea 45 which it is to be 
diſtillddd 

The Volatile galt channel by this. operation: is white 
pure, and very active; having been freed. from the greateſt 
part of its ſuperfluous. fat matter, both by the union it had 
contrated with the Matine Acid, and by the Fixed Alkali 
employed to ſeparate it therefrom: This Salt is ſo quick and 


volatile, that if, on taking out the receiver, it be left a little 


too long expoſed to the ait, before it be put. into the bottle 
in which it is to be kept, a great deal of it will exhale and be 
loſt. For the ſame reaſon care ſhould be taken, while the 
veſſels are unluting, that the vapour of this Salt do not ſtrike 
the organ of ſmelling, or be drawn into the lungs in reſpira · 
tion ; for it affects thoſe organs ſo. powerfully, and makes 
ſuch a quick impreſſion on them, that the operator would be 


in danger of ſuffocation. Yet it is of great ſervice, when 
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cautiouſly ſmelled to, for exciting the vibrations of the Genie 
Nervoſum, in Apoplexies, Fainting fits, and Hyfterical diſ- 
orders. But it muſt always be adminiſtered with great cau- 
tion; for it hath a corroſive quality, and is no leſs cauſtic 
than a Fixed Alkali. This is proved by applying it to the 
bare ſkin, and keeping it on by means of a pitch · plaſter, fo 
that it cannot fly off in vapours: for, as ſoon as it begins to 
grow warm, it produces on the ſkin a ſmarting ſenfation, 
like that of burning, attended with much pain, and 1 in a m_ 
ſhort time makes an eſcbar like a cauſtic. _ 
The Volatile Spirit, obtained in the decompoſition. of Sal 
Ammoniac by a Fixed Alkali, derives its origin from the 
Phlegm contained in the ſaline matters that are mixed toge- 
ther on that occaſion. The moiſter thoſe matters are, the 
more Spirit there will be. This alſo is very active and pene- 
trating. But as it owes theſe qualities wholly to the Volatile 
Salt diffolved in it, the more of this Spirit comes off, the leſs 
Salt will there be. 
If you defire to have much Volatile Spirit, a quantity of 
water, proportioned to the quantity of Spirit you want, muſt 
be mixed with the Salts. In this caſe the diſtillation begins 
with a humid vapour, which coagulates on the ſides of the 
receiver into a concrete Salt, almoſt as foon as it comes over. 
There riſes afterwards an aqueous vapour, not fo ſaline or 
volatile as the former. This liquor diffolves the Salt that 
was coagulated before; and, if the water added was in ſuffi- 
cient quantity, it will diffolve the Salt entirely; otherwiſe it 
will diffolve but a part thereof, and then it is certain that the 
liquor is a Volatile Spirit as ſtrongly impregnated with Salt 
as it can be. The reaſon why the liquor that riſes firſt con- 
tains a great deal more Volatile Salt than the other, in fo 
much that it coagulates and becomes ſolid, is becauſe the 
Volatile Salt riſes in diſtillation much more cally than 
Water. 
In ber manner the Volatile Spirit or Salt be diſtilled 
from Sal Ammoniac, by means of a Fixed Alkali, we al- 
ways find at the bottom of the retort, or cucurbit, when 
the operation is finiſhed, a new Neutral Salt compounded of 


the Acid of the Sal Ammonine; and of the Alkali uſed in 


_ the diſtillation. If the Salt of Tartar be uſed, this new Neu- 
tral Salt will be perteQly like that produced by combining 
this Alkali with the Acid of Sea-ſalt, to the point of ſatu- 
ration. The figure of the cryſtals of this Salt, though much 
. nr on a . of Verdi, is neee a little 


— efferent. 


different. However,” this Salt poſſeſſes the chief properti 
of Sea-ſalt. It bears the name of Sal Febrifugum Sylvity 


: 


Chap: 4 PRACTICE or —_ AIST Rx. 611 


becauſe that Phyſician attributed to it the virtue of curing in- 
termitting fevers. But its title to this virtue is _ nes: 
ful, at leaſt in this country. * 
If the Salt of Soda be aſked, inſtead of Salt of Waimea 
decompound Sal Ammoniac, a Volatile Spirit and Salt will 
in like manner be obtained; and the Neutral Salt left in 
the retort, after diſtillation, will be a true regenerated Sea- 
ſalt, perfectly like native Sea-ſalt; becauſe, as we have ſaid 
before, the Salt of Soda is of the ſame kind with the natural 
baſis of Sea - ſalt; and the inconſiderable differences, obſerv- 


able between the Sal Febrifugum and Sea- ſalt, can be attri- 


buted only to ſuch as _ * n en e a. Ane bee 
Nee f el ſe two Salts. . 
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| Sal FEES eee re Abſorbent Barths. and N 


| The Valatile Spirit E Sal 8 ae een 4 
niac. bf "_ Lane: ©! 1 | 
: <P 
E 1 one part of - Sat Aramoniacy and hog abies of 
Lime, flaked in the air, be pulverized ſeparately, and 
. mixed together. Put this mixture immediate - 
Iy into a _ retort, ſo large that half of it may remain 
yn ar 


retort ſtand in the furnace about a quarter of an hour, with - 


out any fire under it. While it ſtands thus, a great quanti- 


ty of inviſible vapours will riſe, condenſe into drops, and 
form a liquor in the receiver. Then put two or three live 
coals in your furnace, and gradually increaſe the fire till no 

more liquor will riſe. Now unlute your veſſels, taking all 
poſhble care to avoid the vapours, and quickly pour the li- 
quor out of the - receiver into a bottle, which ou muſt ſtop 
with a cryſtal ſtopple rubbed witk emery. ere will re- 


main, at the bottom of the retort, a white maſs, conſiſting 


of the Lime employed in the diſtillation, together with 


the Acid of the ro! wma this i is called e _ | 


Ammonias.” | 


. j 
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pply thereto a capacious receiver, with a ſmall 
bole in it to give vent to the vapours, if needful. Let your 
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ai our 1 ent: as cher Renee we 3 * Oh 
imagine that Lime and other ſubſtances, which; according 
to the Table, have leſs affinity than Volatile: Alkalis with A- 
cids,” are nevertheleſs capable of decompounding Sal Am- 
moniac, | by: uniting with its Acid, after expelling it from its 
baſis, which is a Volatile Alkali. To reeapitulate our opi - 
nion in two words: we conceive this to depend on the fixed - 
neſs of theſe earthy and metallic additaments, which ena- 
bles them to reſiſt the force of fire, and on the volatility of 
the baſis of Sal A mmoniac, which proves à great diſadvan- 
tage to it when it comes to ſtruggle, as it were, with thaſe 
fixed additaments, aided: by a conſiderable degree of heat. 
We ſhall only obſerve, that we are not ſingular in this opi - 
nion, nor indeed did we deliver it as a new one; that ſeve- 
ral modern Chymiſls concur with us therein, and particular- 
ly Mr. Baron, whom we have already mentioned more than 
once on the ſubject af Borax; and Who, we think, was the 
firſt that ever took particular notice of it in print, viz. in his 
Memoirs on Borax, communicated to the Academy before 
the publication of our Elements. For the explanation of 
this phenomenon, therefore, we refer to thoſe Memoirs, which 
are actually publiſhed, and to what we have ue mid on 
the fukject᷑ in our treatiſe above: mentioned. 

Another phenomenon, which is equally dagen 420 cus 
rious, furniſhes us with matter for ſeveral reflections, and 
gives us occaſion to relate, in few words, the reſult of Mr. 
Duhamel's molt ſagacious experiments am ſpeculations tend- 
ing to diſcover the cauſe thereof. The point under conſi- 
deration is the different forms and properties which the Vo- 
latile Alkali aſſumes, when ſeparated from Sal Ammoniac 
by the means of a Fixed Alkali, and by the means of Lime. 
We knom that the former is always in a concrete form, un- 
leſs the mixture, from which it is diſtilled, be abſolutely 
drenched with water; and that the latter, on the contrary, 
is always in a fluid form, and dead, Liquids: een 
method be taken to diſtil it. | 
Some Chymiſts imagine, that the Volatile! galt of Sal ö 
mne appears in à concrete form, only becauſe it till 
contains ſome Acid; whence: they conclude that the reaſon 
why na concrete Volatile Salt ean be obtained by the means 
of Lime is, becauſe it abſorbs all the Acid of the 8al Am- 
moniac; which is not the caſe, they ſay, with Fixed Alka- 
lis. Others impute the conſtant fluidity of the Volatile Spi- 
rit 
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nit of Sal a hands with Lime, te che ales 
of fire which they ſuppoſe communicated thereto by that 
ſubſtance. Mr. Duhamel equally refutes both theſe-opini- 
5 ons, by proving from experiments that Fixed Alkalis are ca- 
'Y pable of abſorbing as much Acid as Lime can, and even 
more; and that, having been calcined as long, and with as 
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} | violent a fire, as Lime, they muſt contain and communicate 

F as many particles of fire; iß indeed it be poſſihle that the 

1 particles of fire ſhould actually be lodged, and continue im 

; priſoned, in calcined ſubſtances, as theſe gentlemen ſuppoſe. 

| Let this is contrary to 2 ſeeing the Volatilg Sale 

, qiſtilled by the means of a Fixed: Alkali, though ever 

} long and ever ſo violently calcined, is always in a _ 
: form, and doth not reſemble the olanle N of Sal Am- 
= moniac prepared with Lime. 1 Db. eee 
In order to throw the neceſſary 1 on 8 Me. 
8 Duhamel had recourſe to the onſy method tha: dan be de- 
= pended on in Natural Philoſophy z namely, Experiments. 
te accordingly made ſeveral, of which theſe are the chief. 

| Firſt, he diſtilled a Valatile Salt, by the means of well 

. Laer Salt of Tartar, and Balt of Soda; amd; urging 

| the fire with great violence towards the end of the aperatien, 

| he thus obtained a quantity of "Volatile Salt equal to, or ever - 
exceeding, that of the Sal Ammoniac he uſed: htnbe he 


; juſtly concluded: that, on this occafion, the Volatile Salt care 
| ried up, and volatilized ſome of the Fixed Salt. 
Secondly, he found upon trial that the Volatile Spirits 
obtained from Sal Ammoniac by the means of! Lime, ap- 
„ pears in the form of a liquor, only becauſe it is mixed with 
: me water which was contained in the Lime. Of rhis:truth: 
x he had the following deciſive proof: having attemptet 0 
p prepare a Volatile - Spirit of, Sal Ammoniac with Lime, 
4 which had not been flaked, either in the air or by water, he 
: could not obtain any Volatile Spirit : or, at leaſt, the quan- 
N ttity was ſo ſmall that it might be reckoned as nothing 3 and 
. even that was wholly due to the moiſture which Gal Am. 
7 momac neceſſarily contains, together with that which: ne 
imbibes from the air, if ever ſo little expaſed thereto, 

From theſe two experiments Mr. Duhamel draws hr fol 
lowing conſequences; viz. that the Volatile Salt cannot ba 
ſeparated from the Sal Ammoniae and ſublimed, without 
carrying along with it ſome of the additament which ſerves: 
to extricate it; or, inſtead thereof, ſome other body with 
which it is capable of uniting: that Fixed Alkalis lng the 
OP of n thus carried op by the Volatile —_— | 

-+- 
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and ſubliming with it: that the caſe is not the ſame with” 
Lime, which therefore cannot, when alone, ſeparate and 
ſublime the Volatile Alkali of the Sal Ammoniac; but be- 
comes capable thereof when it hath imbibed any moiſture, 
which joins with the Volatile Salt, and riſes there with in 
diſtillation. And hence it muſt be concluded, that, ſeeing 
the Volatile Salt carries up with it ſome of the Vined Alkali, 
by the means of which it is ſeparated, it will be in a con- 
crete form z what it carrics up along with-it being dry and 
ſolid ; whereas, when it is diſtilied with Lime, it cannot but 
be liquid; ſeeing it muſt needs be diſſolved by the moi- 
ſture it gets from the LU, without which i it would not 
riſe. 

But to what muſt we ebe theſe effects 9 bo 
Line; ſo different from thoſe produced by Fixed Alkalis ? 
Are they owing to its quality of Lime ? or would it produce 
the ſame, if it were only a mere Abſorbent Earth? Mr. Du- 
hamel hath anſwered this queſtion by a third ſort of experi · 
ment. He tried to decompound Sal Ammoniac, and to 
| ſeparate its Volatile Alkali, by a pure Abſorbent of mm | 
without mixing any water: with it, or calcining it. 

For this purpoſe. he made uſe of Chalk; and his experi- 


85 ment ſucceeded. By means of this eee he decom- 


pounded: Sal Ammoniac, and by. the experiment obtained 
the lights he wanted. The Volatile Alkali, being extricated 
by the dry but uncalcined Chalk, roſe in a concrete form, 
as with Fixed Alkalis; and in like manner carried up with 
it ſome of the earthy. additament. The ſame Chalk when: 
calcined, and converted into Lime, produced the very effect 
of Lime on Sal Ammoniac. It is therefore from calcination 
alone that Abſorbent Earths derive the property of retaining 
obſtinately the Volatile Alkali, and preventing its men 
tion by refuſing to riſe with it as Fixed Alkalis do. 453 50m 
Though theſe ingenious experiments evidently furniſh us 
with great lights, for diſcovering the cauſe of the ſolidity or 
fluidity of the Volatile Alkali, when ſeparated from Sal 
Ammoniac by different additaments, as they fully determine 
ſeveral preliminary queſtions immediately relating thereto z 
yet they ſtill leave us, in ſome meaſure, at a loſs with regard 
to the chief point. For we do not yet know why Fixed Al- 
| kalis and Abſorbent Earths, which, in all Chymical trials, 
thew that they have certainly as much fixity as Lime, are 
carried up by the Volatile Alkali, while Lime reſiſts, inſtead 
of riſing with it as thoſe other ſubſtances do, obſtinately re- 
tains it, and « even 1 it in ſome meaſure, ſo that it is im- 
* FR 


wre for it to ſub 


ime. This queſtion, in my opinion, 


depends on the theory of Lime; nor can we hope to reſolve 


it in its full extent, till we get 1 further inſight into the na- 
ture of that ſingular ſubſtance than we have at preſent. 


On this ſubſect, however, Mr. Duhamel hath offered 


ſome conjectures, founded on the known Properties of Lime, 
and ſupported by experiments. Lime,” ſays he, 4c is an 
earth freed by calcination from almoſt all its humidity, 

almoſt all its Acid, and all the fat it contained; whether 
that fat came from ſome animal parts, as is che caſe of 
thoſe ſtones which conſiſt of ſhells; or whether it were a 


others: this ſubſtance is withal acrid and fiery; it is v 
greedy of moiſture, and imbibes it when expoſed theres. 
It abſorbs Acids, and retains them ſtrongly ; and, laftly, 


22 41111 


ſoap.“ | Is: * 
All theſe properties are verified 'by expeliniontd . nd 
therefore Mr. Duhamel thinks he hath a right to ſay,” that 
Lime acts not only on the Acid of Sal Ammoniae, but alſo 
on the fatty matter which always accompanies Volatile Al- 
kalis, and is eſſential to their nature; and therefore it de- 
compounds them. Of this Mr. Duhamel gives the follow- 


ing convincing proof, founded on experiment. He took 


ſome Volatile Spirit diſtilled with” Lime, and abſtracted it 
ſeveral times from a freſh parcel of Quick- Lime. The quan- 


tity of the Spirit diminiſhed ſenſibly every time; and the 


Lime was at laſt fo replete with fat, that the Vitriolic Acid; 
when poured thereon, became very ſulphureous; and more- 
over, when calcined in a crucible, it emitted oi . 
tible ſmell of burnt greaſe. © 

Indeed Fixed Alkalis are alſo capable of abſorbing) and 
retaining fat matters; but not near ſo ſtrongly as Lime: be- 
cauſe theſe Salts are never entirely freed from that which th 


contain originally; dees Lime ſeems much een and 
aq" void of any oily matter. 


On theſe principles Mr. Duhamel ceſidind to try if * 


row not obtain a Volatile Alkali in a concrete form, b 

diſtilling the Volatile Spirit from Lime, brought nearly to 
the condition of a Fixed Alkali, by imbibing a portion of fat 
matter. With this view he diſtilled a great quantity of Vo- 
latile Spirit from a little Lime, and actually obtained a fmall 
ee of Volatile Salt; becauſe the great quantity of Vo- 


ile Spitit — in ater 1 3 the Lime with 


fat matter. Wee kl 
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bituminous: fat; as may happen to be the caſe with ſome | 


it unites with fat matters, and therewith MINE" a kind of 
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Nr. Duhamel tried alſo to n * ack to the 5 
tion of a pure Abſorbent Earth, to decaleine it, if. I may uſe 
the term ʒ in order to tty whether he could not by this means 
make it produce the ſame effect as Chalk. For this purpoſe 
be lixiviated ſome Lime four months ſueceſſively, pouring 
every day ſreſi water on it, and removing that of tbe pre- 
ceding day, together with the eryſtalline cruſt which always 
formed on it; and after leaving this Lime two years in the 
made, he applied it to Sal Ammoniac. It produced a mo- 
derate quantity of Volatile Salt, which was very tranſparent. 
and ſeemed to be eryſtallized in cubes. Thus we ſee Lime 
rendered very like Chalk. Tet it was pretty aerid on the 
tongue, and the Volatile Salt, obtained by its means, was 
more diſpoſed to run into a liquid than that ſeparated by 
Chalk : which ſhews that this Lime fill retained ſome part 
of its former ane, and that its transformation was not 
complete. 

10 conclude what relates to the Volatile Alkali of Sal 
Ammoniac, it only remains that we ſay a word or two of 
that portion of the earthy or ſaline additament, which, though 
fixed- in its nature, ſublimes nevertheleſs with the We 
Alkali, and gives it a concrete form. 

Mr. Duhamel, who, it every ſubject that Is — o- 
mits nothing worthy of attention, made. ſeveral other expe- 
riments,. with a view to diſcover whether or no the Salt of 
Tartar, and the Chalk, carried up by the Volatile Alkali, be 
truly volatilized; and whether or no there be ſuch a ſtrict 
union ended, between the Urinous Salt and theſe fixed 
ſubſtances, that the whole reſults in what is called a Concrete 
Volatile Salt: or if thoſe fixed ſubſtances be united but ſu- 
perficially with the Urinous Salt, which only carries them 
up along with itſelf in ſublimation, as Sal Ammoniac car- 
ries up ſeveral very fixed metallic matters. | 

B he refult of the experiments made by. Mr. Duhamet * | 
this purpoſe is, that the fixed ſubſtances carried up by the 
Volatile Alkali of the Sal Ammoniac are actually volatiliz- - 
ed; that they make, as it were, one whole with it; and are 
ſo cloſely combined therewith, that almoſt all-the-moſt eſſi- 
cacious. means of ſeparating fixed from volatile matters are 
unſueceſsful with regard thereto: Nothing, for inſtance, is 
fitter to ſeparate a volatile ſubſtance. from à fixed one, than 
to mix the compound with a great quantity of water, and to 
diſtil the whole, with ſuch a degree of heat as ſhall be ex- 
#Qly ſufficient to elevate the volatile part. In this manner 
Mr. Duhamel treated Volatile a. replete with 8 xed 

alt, 
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Salt, and with Chalk: but though he applied no more than 
the gentleſt degree of heat; nay, expoſed his mixture to the 

air only, fearin leſt he ſhould make the heat too ſtrong if 
he uſed fire; yet the fixed part, which the Volatile Salt had 
carried up with it, continued ſtill united there with; fo that 
the whole paſſed over in diſtillation, or was diſſipated by eva- 
poration, without en my m_ fixed at the botrom of 
the veſſel. 

He alfo juſtly looked on Acids as an eſfectual means of 
procuring the ſeparation, or decompoſition, he was in queſt 
of. We know that, with the Volatile Alkali, they form 
Ammoniacal Salts, which, though they are not ſo light as 


the Volatile Alkali, ſublime nevertheleſs with a moderate 


heat; and that, on the contrary, the ſame Acids with Fixed 
Alkalis, or Abſorbent Earths, form Neutral | Salts, which 


reſiſt the violence of fire. On this principle Mr. Duhamel 


poured Acids, to the point of ſaturation, upon Volatile Al- 
kalis containing much Fixed Alkali, or Chalk. But this 
experiment ſucceeded no better than the foregoing ; for the 
mixture being put to diſtil, ſublimed wholly in Sal Am- 
moniac. Indeed a little fixed matter was left at the bottom 
of the retott but the e thereof was too ſmall to me- 
rit notice. 

At laſt, the only way Mr. Duhamel could think of, for 
ſeparating ng, from a "Ai Mes Volatile Alkali, the fited parts 
which that Salt had rendered Volatile, was to expoſe it to 
the air, covered: with a piece of gauze — but in its dry 
ſtate, without diſſolving it in water. The Volatile Urinous 


Salt was ” this means difhpated ; having Janet hb free * © 
ic 


part, whi remained at the bottom of the baſon, and, be- 
ing expoſed to the fire, retained its fixed natute. © But it 
took more than a year to effect this ſeparation ; nor are we 


ſure that it was complete; for it is not certain that all the 


fixed part was left behind, and that ſome of it vas not dilli- 
pated "Sith the Volatile: Urinous Salt. 
This volatilization, this kind of — 41 A Fixed 
Alkali and an Abſorbent Earth into a Volatile Alkali, is a 
very curious phenomenon, and deferves to be conlidered: by 
the beſt Chymiſts. 

We ſhalt finiſh our obſervations on the derompoſition of 
Sal Ammoniac by Lime, with ſome reflections on the 


nature of the caput mortuum _ remains after hem diftil- 


lation, Ya 

This reſiduum is only Lime imp 
ed, Oe MITE "Er 
23 
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| difſtillation- be urged 
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at laſt with a violent fire, the caput mortuum will be found 
formed into a maſs, ſeeming to have been half: melted. This 
matter is a kind of Phoſphorus, and emits light in the dark, 
when ſtruck with any hard body. Mr. Homberg was the 
firſt who diſcovered it to have * property. Having cal · 

cined, and melted together in a crucible, one part of Sal 
Ammoniae and rwo parts of Lime, with a deſign to fix that 
Salt, he obſerved the maſs remaining after the fuſion to bave 
the property juſt mentioned. 

Lime, thus. impregnated with the Acid — Sal Amer 
niac, wg very improperly. called by the name of Fixed Sal 
Ammoniac. This compound attracts the moiſture of the air, 
and even runs wholly into a liquid, if it be impregnated 
with much Acid. It bath almoſt all the properties of Fixed 
Alkalis. Tbis liquid is called Oil of 2 fot the ſame 
reaſon fed: gy _ N In is mpg _ . Favs | 
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JULVERISE ph mix together e parts of Sal don 

- moniac and Salt of Tartar: put the mixture into a 
glaſs or:ſtone cucurbit : pour on it good Spirit of Wine, till 
it rife half an inch above the matter. Mix the whole with 
a wooden ſpatula; 5 apply a head and a receiver, and diſtil in 
a ſand - bath, gen tly heated, for two or three hours A 
Volatile Salt will riſe into the head; and then the Spirit of 
Wine will diſtil into the eee enn n it a portion | 

of the Volatile Salt. 

When nothing more mil come over, let your veſſels 
1 cool; then unlute them, | ſeparate the Volatile Salt, and 
weigh it directly. Return it into a glaſs cucurbit, and for 
every ourice thereof add a dram and a half of Eſſential Oil, 


drawn from one or more farts of aromatic plants. Stir the 


w whole with a wooden ſpatula, that the Eſſence may incorpo- 
kate thorougbly with the Volatile Salt. Cover the cucurbit 
with a head, fit on à receiver, and, baving luted it _— 
diſtil in a ſand-bath, as before, with a very gentle heat. 

the Volatile Salt will riſe, and ſtick to the $41 Let the -= | 
go out, and when the veſfels are cooled take your Salt out 


vf the head. "_ hore an n compounged of its own 
. KY | 
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bottle ſtopped cloſe with a cryſtal ſtopple. 


r —— 


combined. This is an Aromatic Oily Salt. Put it into a 
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Tux deſign of this operation is to incorporate and unite 
an Oil with a Volatile Alkali. Spirit of Wine is added in 


the diſtillation of the Volatile Salt, intended for this purpoſe, 
in order to prepare it for receiving the Oil, and combining 


85 — eaſily therewith. This Salt hath the property, as was 


1ewn in the preceding operation, to carry up with it part of 
he ſubſtances with which it is diſtilled: On this occafion 
Wine; and this Spirit, which contains in itſelf an oily mat- 
ter, and is the ſolvent of Oils, cannot fail to facilitate the 
union of the Oil with the Volatile Salt, as it ſerves for a 
medium between them. Yet it muſt not be confidered as a 


ar alone, would alſo very readily take up any Oil with 
hich it ſhould be diſtilled. We have ſeen that Volatile 
Alkalis are originally impregnated with much Oil, which is 


_ radically diſſolved in them; and conſequently they have a 


great affinity with that ſubſtance. So that if we diſtil them 


with Spirit of Wine, at the beginning of this operation, we 


do it not but of any neceſſity, but only with a view to acce- 


lerate or facilitate the intended union 


In this diſtillation the Volatile Alkali always 40 firſt, : 
and before the Spirit of Wine; which proves that it is much 


1 


"Ir volatile, though it be more ponderous than the Spirit. 


| If the Spirit of Wine uſed in this diſtillation be very a- 


queous, it will diſſolve the Salt as it comes over, and will 


reduce it into a Spirit: but if, on the contrary,” it be well 
depblegmated, the Volatile Alkali will remain in a concrete 


rm, and will not be diffolved in this firſt diſtillation. 
If you defire'to have the Volatile Salt entirely diflolved in 


the Spirit of Wine, though highly dephlegmated, it muſt be 


repeatedly diſtilled a great number of times with the ſame 
pr of Wine: for, though the ſmall quantity of Spirit of 

ine, with which it unites in the firſt diſtillation, be not 
capable of reducing it into-a liquid, yet, as it takes up more- 
and more every time it is diſtilled, it diffolves at laſt, and 


then with the Spirit of Wine forms a fluid that appears per- 


fectly homogeneous. The Volatile - Alkali is now rendered 


conſiderably milder by the union thus contracted, and is 
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proper ſmell,” and the ſmell of the Effence with Which it is 


herefore, it is impregnated with a little of the Spirit of 


eceſſary one. A Volatile Salt, ſublimed with Salt of Tar- 
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accordingly called the Dulcified Volatile Spirit of Sal Am-. 
moniac. 
When well dephlegmated Spirit of Wine is mixed with 2 
' Volatile Spirit of Sal Ammoniac, perfectly ſaturated with 
Volatile Salt, theſe two * together immediately form a 
white opaque coagulum. But for this purpoſe you muſt not 
uſe a Volatile Spirit diſtilled with Lime 5: for then the * 
riment will not ſucceed. 
This coogulum: does not ſeem to be the effect of an inti- 
mate union between the two ſubſtances mixed together, like 
that which reſults from the union of a Fixed Alkali with an 
Oil. It hath juſt now been ſhewn that Spirit of Wine and 
2 Volatile Alkali do not readily unite together. I believe 
the effect rather depends on this, that Spirit of Wine hath a 
greater affinity than the Volatile Salt with water; and there- 
| fore the Spirit, which. ought to be perfectly dephlegmated, : 
attracts the water wherein the Volatile Salt was diflolved,. 
which thereupon recovers its concrete form; and being at 
that time mixed with the Spirit of Wine, it keeps that Spirit 
' locked up among its parts, and hinders i it from appearing 
with its natural fluidity. 
What confirms this notion is, that the commilum, which at 
' firſt ſeems to make but one whole, ſoon ſeparates into two 
parts, whereof one, which is ſolid, and nothing but the Vo- 
latile Salt concreted, lies at the bottom of the veſſel; and 
the other, which is fluid, cannot be miſtaken for any thing 
but the Spirit of Wine, which, being diſengaged from, the 
particles of Salt, recovers the form of a liquid, and, being 
the lighteſt, floats over the Salt. Yet theſe two ſubſtances, 
though now very diſtinct from each other, are not ſo pure as 
before they were mixed together. The Spirit of Wine hath 
diſſolved a little of the Volatile Salt; and, on the other hand, 
the Volatile Salt retains a little of the Spirit of Wine. They 
may indeed be perfectly united and blended with each other, 
by the method above deliyered ; that is, by being frequently | 
diſtilled and cohobated together, till they form one mixt; 
but then that mixt will be in a liquid form. . 

The firſt time this mixture is diſtilled, A great deal of 
Volatile Salt riſes firſt, which is very fit to unite with an 
1 Oil, and ſo to One: a wn Oily Aromatic 
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accordingly called the Dulczfied Volatile Spirit of Sal Am- 
moniac. : 

When well dephlegmated Spirit of Wine is mixed with 2 
Volatile Spirit of Sal Ammoniac, perfectly ſaturated with 
| Volatile Salt, theſe two liquors together immediately form a 
| white opaque coagulum. But for this purpoſe you muſt not 
uſe a Volatile Spirit diſtilled with Lime; for then the pe 
riment will not ſucceed. _ 

This cooguium does not foe" to be the effect of an 8 
mate union between the two ſubſtances mixed together, like 
that which reſults from the union of a Fixed Alkali with an 
Oil. It hath juſt now been ſhewn that Spirit of Wine and 
2 Volatile Alkali do not readily unite together. I believe 
the effect rather depends on this, that Spirit of Wine hach a 
greater affinity than the Volatile Salt with water ; and there- 
fore the Spirit, which ought to be perfectly dephlegmated, 5 
attracts the water wherein the Volatile Salt was diſſolved, 
which. thereupon recovers its concrete form ; and being at 
that time mixed with the Spirit of Wine, 1 it keeps that Spirit 
locked up among its parts, and hinders it from appearing 
with its natural fluidity. | 

What confirms this] notion is, that the coagulum, which at 
firſt ſeems to make but one whole, ſoon ſeparates into two 

arts, whereof one, which is ſolid, and nothing but the Vo- 

ule Salt concreted, lies at the bottom of the veſſel; and 
the other, which is fluid, cannot be miſtaken for any hs | 
but the Spirit of Wine, which, being diſengaged from the 
particles of Salt, recovers the form of a liquid, and, being 
the lighteſt, floats over the Salt. Yet theſe two ſubſtances, 
though now very diſtinct from each other, are not ſo pure as 
before they were mixed together. The Spirit of Wine hath 
diflolved a little of the Volatile Salt; and, on the other hand, 
the Volatile Salt retains a little of the Spirit of Wine. They 
may indeed be perfectly united and blended with each other, 
by the method above delivered; that is, by being frequently 
diſtilled and cohobated together, till they form one mixt; 
but then that mixt will be in a liquid form. 

The firſt time this mixture is diſtilled, A great deal 4 
Volatile Salt riſes firſt, which is very fit to unite with an 
1 Oil, and ſo to become a under Oily Aromatic 
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A. The Cucurbit or Body: ER SA ** 5 . N w 
C. The Head. CFP = 
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G. The Receiver. a: 0 5 = 
FIG. II. 4 Glaſ ab Wa I 8 
A. The Cucurbit. . V x 
B. The Head. | | | | E -- 
Ci. The Gutter within the Head. OT 1 
D. The Beak. | | 1 1 
| FIG. III. 4 long-neched 97 Alntbic, Z 1 
1 A. The Body of the Matraſs. on ab 30 
| B. The Neck. | 85 5 5 28 
PLATE SECOND. 1 
| F LG. I. * Alembie e * 3 : it 
A. The Cucurbit. 1 1 
B. The Hed. - e = 
D. Its Stopple. CE. 138 
E. The Mouth of the Cucurbit. FW 9 
FIG. IL 4 Pelican, 3 owl 1 
A. The cucurbit. VVV N _ 
BD TW Se” oo 2 8 7 9 Ln tg wo | 
C. The Aperture in che Head, with its ee 8 9 1 
D. D. The two curved Spouts. | | . 1 
FIG. III. A Row of Aludelt. . it 
F116. IV. 4 Ratet. 3 5 ow 12 1 
„ o — — i 8 
B. Irs? oe : e e bes: Fo e 1 
; | 5 I G. V. 4. als Retort. ; 11 
|; PLATE THIRD. F 1 
6 r Throne. „ 1 
1 A. The Aſh-hole Door. EY * ee a a TW iS 
B. The Fire- place Door. © „ 5 on 
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EXPLANATION or THE PLATES. 


D The Dame, or Rev 274) = 
E. The Conical Funnel. : 


F. The Retort in the Pprngee. 5 

G. The Receiver.. 5 

H. H. Iron End Exorts 

E FIG. II. The Conical e * Mel: 

FIG. III. Back View of a N 

A. e, cf the ule, 5 | 

CC. C Lateral apertures. - ; F 
FIG. Iv. e 7 a Muſic. yn 
FIG. V. A Melting ns a ö 

A. A. The Baſe of the Furnace. | a 


B. The Aſh-hole. 


C. D. The Grate for the Fire. 5 4 0 
E. The Fire-place. 
F. G. H. Curvature of the inſide of the upper part of the Fire- 


place. 
I. The Shaft or Chimney. 


eee 
— 4 F 1 POE A Aa 


9 75 2 S 


. FOURTH. 


- WP Cupelling Furnace. 3 | 
+7 The Aſh-tole. F 8 END FS 


D. D. Its Fang Doors. 
E. F. Small apertures in the Sliders. 


2 * 
; +* 


G. G. Holes for Bars to bear the Muſes. 
H. H. H. Iron braces in the fore-part of the Furnace, which 


form grooves ſor the Doors of the e * Ath- 
. hole to flidein. _ 3 5 
I. The upper pyramidal ps 7 the . 
K. An aperture therein for Wee we Coals. 


IL. The opening at top. 
M. The Pyramidal Cover. 


N. The Chimney or end of the — Ma on \ which the conical 
Funnel may be fitted. 
O. O. O. O. Handles for moving the fliding Doors. | s 


P. P. Ears of the Pyramidal Cover. 


N. B. The Furnaces, | as repreſented. in the two- laſt Plates, 


are not in due proportion to each. other. The. Cupelling Fur- 
nace is much larger than it ſhould be, with reſpect ta the Melt- 
ting Furnace. Theſe dimenſions are here given it, only that 


all its parts might be more diſtinctly . than could have 
deen 228 if we had made it lels. , 5 
a 5 , . ND Ex. 


1 
* 
W 

8 


Blorbent Eatths — 2 we [ay 12 
4 Acetous Fermentation OO — 90, 536, 539 
1 Leids in general | . St 
the Univerſal, or Vitriolic — a 
Wy the Nitrous | n e 
the Marine — — 25 213 
the Vegetable — — 9, 440 
8 the Animal! — 17, 578 
Acids dulcified SR 2 
| Adopters : — 32 
Ethiops Mineral! — 6, 304 
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